
REPORT RESUMES
ED 1)14 734 CG 000 306
THE MMPI AS A MEASURE OF TREATMENT EFFECTS IN VOCATIONAL
REHABILITATION. FINAL REPORT.
BY- COPELAND, WILLIAM C. AND OTHERS
MINNEAPOLIS REHABILITATION CENTER, MINN.

PUB DATE MAY 66
EDRS PRICE MF-$0.50 HC-$3.32 81P.

DESCRIPTORS-. *VOCATIONAL REHABILITATION, *EMPLOYMENT,
*PERSONALITY ASSESSMENT, *PREDICTIVE VALIDITY, MINNESOTA
MULTIPHASIC PERSONALITY INVEN., LAMBDA MODEL, SUM OF
DIFFERENCES, CONFIGURAL SCORING METHOD

THE MINNEAPOLIS REHABILITATION CENTER (MRC) STUDIED
MINNESOTA MOLTIPHASIC PERSONALITY INVENTORY (MMPI) SCORES TO
SEE IF THEY RELIABLY PREDICTED EMPLOYMENT OUTCOME AND
TREATMENT EFFECTS. I? WAS DEEMED IMPORTANT FOR AGENCIES TO
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SUMMARY

Purpose:

The purpose of this study was to find out whether the Minnesota Multiphasic
Personality Inventory (MMPI) could be used to measure the treatment effects
of a vocational rehabilitation center program and whether variables from the
MMTI and other services might be used to predict employment outcome.

Procedures:

An earlier study done at the Minneapolis Rehabilitation Center (MRC) showed
that changes did occur on MMPI testings. However, because the measure of
change was not adequate, and because there was no control group, it was not
possible to state that these changes did occur because of the MRC services.
To further investigate the problem and do other studies as well, a study of
the topic was initiated, which was financed by a grant from the Vocational
Rehabilitation Administration. Three separate populations were formed:

Pilot: This group of 101 DVR referred clients was used in the
earlier study. A pre-service and post-service MMPI had already
been given. Further work with this group was to involve a third
MMPI testing to see if the changes first seen actually held up,
the collection of outcome employment data, and the use of demo-
graphic and MMPI data to predict employment outcome.

Control: This group consisted of 29 clients who were referred
to the MRC and were given two liners without any MRC services
between testings. The purpose was to compare MMPI results with
the sample which received MRC services to see if MMPI changes
occurred spontaneously.

Cross-Validation: This group of 40 clients was used tL. see if
results in the other samples held up under cross-validation.

The first problem encountered was that of obtaining a third MMEI on the
Pilot group. After a number of attempts at bringing the group back to the
MRC for a third testing failed, this portion of the study was dropped.
Securing outcome measures of employment was also difficult. Many clients
would not respond, an those who did respond did not report complete infor-
mation. Finally, an 80 percent sample was obtained - but the questionnaire
used had to be shortened. This meant that, instead of having elaborate
employment criteria measuring such things as the quality and the quantity of
employment, we ended up with a simple measure of whether or not the client
was working at the time we got the information.

Attempting to measure MMPI changes was the fundamental probkn, and since
no one acceptable method is currently in use, three different procedures
were used. One consisted of a Sum of Differences score. To get this fig-
ure, we subtracted the second testing on each MMPI scale from the first,
and added up the figures for every scale, for a given client. The second



system, the Sum-of-Squared-Differences, involved the same procedure except
that the differences were squared. The third procedure involved a Con-
figural Scoring Method. This system used the notion of "critical changes",
which were defined as those scores which crossed the boundary of a T-score
of 70 on the MMPI between the first and second testing.

A final problem was the choice of a statistic to relate the employment out-
come data to a set of predictors which included not only the MMPI but demo-
graphic and medical data as well. The statistic selected was the lambda
model, originated by Guttman. This statistic can be used with several pre-
dictors and takes into account the base-rate, or "predicting the mean,"
phenomenon.

Results:

Several MMPI scales were found to be useful in predicting an employment out-
come, when the Sum of Differences method and the Configural Scoring Method
were used. However, when these predictors were used in the cross-valida-
tion sample they did not hold up.

Further study was then carried out, using other possible predictors such as
sex, marital status, medical status, age, etc. Again, although several
variables were able to predict working at follow-up, the use of these pre-
dictors in the cross-validation group did not hold up.

An earlier study had been carried out at MRC in which the goal was to deter-
mine whether or not changes did occur in the MMPI as a result of services.
Significant changes in certain scale scores had been taken as evidence for
such an hypothesis. However, in a replication study, (not reported here) the
changes occurred on an entirely different set of MMPI scales. Our reluctant
conclusions were that we could not demonstrate that the MRC services would
reliably affect MMPI scores -- and the results of this study provide addi-
tional confirmatory evidence for this conclusion.

In summary, we concluded that the results, although promising in the pilot
sample, were negative when subjected to cross-validation. Our employment
outcome, as used in this unique sample, cannot be reliably predicted by MMPI
test results, changes in MMPI scores, and a variety of demographic and other
variables.

Comments:

A variety of arguments could be raised by statisticians and experimental de-
sign specialists concerning the basic design, sampling pxocedures, and defi-
nition of the measures used. This writer's opinion takes a different direc-
tion. My own opinion is that this study failed to produce reliable results
because none of the redactors are, in fact, directly related to oin back
to work. As most Vocational Counselors can testify, people do not fail to
get jobs because employers can spot a deviant MMPI during the interview. On
the other hand, they usually won't hire someone who whistles in an interview.
The MMPI measure of this annoying trait does not exist. Nor will people get
jobs if they do not look for work. Again, although high scores on the MMPI
depression key might make one suspicious, some pretty unhappy people do
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manage to make that first contact before 10 in the morning. It is also
obvious to those who do keep jobs that you can believe in the second coming
of Christ, hate your mother, and still hold a job. Provided, of course,
you don't criticize your boss -- a trait not measured by the NMPI, but still
a critical necessity for those who want to keep working.

These comments reflect a basic problem in successful prediction studies in
the field of vocational rehabilitation. We do not have an organized system
of measuring those beuaviors which are important in getting and keeping a
job. Instead, we use a psychopathological or medical model, with a few
demographic variables thrown in for ease of measurement; then, with a weak
set of outcome measures, we hope for good results. A few studies in the
field (none, however, which were discussed in this study) have shown such
good results. This study shows how such good results might be obtained -
just don't do cross-validation.



III. BACKGROUND: PURPOSES: AND PROCEDURES OF THE PROJECT

A. INZROLUCTION

Minneapolis Rehabilitation Center is a private, non-profit, comprehensive
out-patient vocational rehabilitation facility. Its purpose is to assessthe vocational, social, and emotional problems of the multiply disabled and
disadvantaged. -Through the use of a simulated work setting (workshop) and
the coordinated efforts of an interdisciplinary team consisting of a Vbca-
tional, Counselor, Work Evaluator,. Social Worker, and Clinical Psychologist,
and evaluation is made of clients' employability, job readiness, and workskills. Depending upon feasibility,, clients are prepared for the labor
market and provided job placement services, or they are prepared for and
referred to other resources. It is intended. that clients will be better
able to succeed in employment or to develop .a more satisfacto4y life plan
than they have formerly.

Clients. range in age:from i6 to 65:,_come.fromAinnesota and frdt neighbor-
ing states4 belong to, every socio- economic class, and manifest Many, types
of disabilities and prOblemb* They are, seen at a, time when they appear tobe medically able to consider employment or training, but are vocationally
handicapped due to any one of a combination of physical,_ emotional, intel-
lectual, and educational problems. They are referred by tany'agendies, in-cluding the Division' of Vocational. Rehabilitation of the State of Minnesota,the OASDI Disability Determination Unit of the State of Minnesota, the De-partment of Employment Security, and others.

B. HISTORY- AND PURPOSE OF THE PROJECT

The Minnesota.-Multiphasic Personality Inventory (MMPI) is a widely used
psychological instrument which was originally developed) to discriminate
various psychiatric groups frcim.each other and from normals.- Since its
development) it has come to be usediffudh. .more broadly. It is used to evalw,
ate personality functioning in the individual ease, as well as to .discrtm-
inate. between groups; it.. is used with normals as Well as with, psyChiattic
groups, and it is used in many settings other than hospitals-andaental
health settings. For example, it is extensively used in educational and
vocational ,settings. The: Minneapolis Rehabilitation. Center OKRC) is one
such setting-.

The-information frqm the MMPI is, used by the clinical reychologist, in con-
junction with _results of other tests, Uterviews, and social hiStoryl, to
relate personality functioning to a client's adjustment in the NBC program,to make predictions, about, workbehavior, to suggesttreatment,approachesand to.assist invocational planning. MRC clients-usually take the MMPI

'Welsh, G.S., and Dahlstrom, 1A4G., Readings
PsychOlogy and.gedicine. Minneapolis, Uniitraity of Minnesota PreSS, 1956.



early in the first week of their program. The average length of time they
are in the program on a full-time basis is five weeks. When they complete
this part of the program, they begin Job-seeking or training, wait for the
beginning of the training course they have select ,d, return home, are re:
(erred to a sheltered workshop, etc. Early in 19t;21 became the practice
to administer both "entry" and "e20" MMPIs to clients in'order to re- assess
personality functioning after MRC services:

In the past, the ,141PI hag been used at MRC as a clinical instrument. It was
being assumed that, in our client popu.lation,.personfility components were
being measured 'by the '141PI and, fUrther, that 'perSOnality shal_gl would also
be reflected On the WI (over two or more administrationd of 'the test).
Such changes are also believed 'to be vocationally dignifiCant.

Given the assumptions about the relationship between treatment, personality
change, -arid vocational outcome--and the parallel adduriptions° that personality
states, and changes therein, can be measured by the MtviPt--the MRC Staff de-
cided to compare entry 11MP results_ with results from exit lans. In a
pilot study ,04iriett out at MAC 196, 'entry and exit NMPI scale 'scores (10-
corrected T'-scale) were compared for 101 clients (the pilot sample). The _.

subjects were selected on the basis of whether they, .

(a) had:b-411. an entry and exit *11

(b) entered the .program between iTanUary;: 1962 and *ill 1963;
(c) could read at about them fifth -grade level or tetter';' and

(d) had been in the program at least four weeks.

"` . - - .

This group, which amounted to about 25
#pereent 'of all DM referrald admitted

to MRC program, services _during the time period defined, cannot be considered
in any sense "representative" whole' :client :group .seen, during the
period (the edUdational requirements,,,and the requirements for being ,able to
take a valid NMPI insured that the 'study "groups would be, to some Unknown,
degree,. "above average" 'for the total MRC population.) HOWeVer, the purpose
of the stUdy, ,precluded any possibility of such representatiienegg, since
only a aUbdeb of vocational rehabilitation° populations are -flighted' and can
take a valid WT.

e ,

The pilot study' established that Ivivia scores are sensitive to -pre-post pro-
gram changes (see reference 1). The next question was what relationdhip did
such score change have to actual changes in personality dynamics or behavioral
characteristics of the Clienta over the periOd of vocational rehabilitation?"

A way of .gettixig, en,4sver to tad due ation can be..outlined'here.

In the original_application, two .thini0"were'promised -- a ,theadure of psycho-
logical change under rehabilitation and a Conclusion as to the effectiveness
of vocational rehabilitation in causing psycliolggical.change._

We cannot, however, measure Changes in someone until, we haVe a
:andchange that we truant (in the psych.ologist's language, a valid land reliable
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measure of ,Change):. .For example,' imagine the situation, that wee had no con-
cept of measured length,. and. .someone 'came to ypu,and said 7youxi child is,
two incleS tallerthan last year.," :Unless., you, had. already accepted (the
measure ,dimension implied= "y "two inches taller" (i.e.. there' is a usefUl
convention callel "taller than" and there is an agreed-upon metric which,
has a stable relationship to the area of reality that you apPiy it to --
that is,' that the relationship between your yardstick the rectangular
opening through Which you drive your tar- every morning:and night -doeanPt
change), 'ybt.; would question the odd °jargon which ba was using. put you
don't question it because you lave .depended. :upon _the measure and,your car's
fenders are relatively unscathed.

Suppc580 then that we had ti measure of "psychological state" like this, with
a measure'-of psydhOlOgide.1 change Constructed. from two readings on this
state: at different titles: Suppose that it "behaVes 'well" with.respect to
the way other constructs behave, and we trust it ,in the same 'way we trust
in our measurements of change in length. Suppose, for example, that we
know someone Whose -leading on this -measure -Of _psychologic ,state is "medium"
or "high" after vocational rehabilitation :and. the following relationships
hold time: he has gone .batk. to -work_rand be was out -of work when the measure
of his 'psychological state was "low" his ,relationships his wife and
children are reported o be "just: fine novi'''...and they were .not. good when
his reading was low; and his relationships with his foreman are such that.
it is repOited "the foreman As, ,a:bear, but the. client seems to be rable.- to.
get the- work done so, that the foreman Is happy," and, preVionaly, with the,

lot reading, her was -reported to be a, hothead who hac.I struck superiors with ,

no prOvocatibi 9.ndf so: on, then we begin, to trust the measure of ,psycho-
logical tate:, and-the, toitiesponding measure of change.

Once we had that measure, and trusted it in the same way we trust' measure-
ments Of length, we 'could then. perfOrt en,:experiment to test how well MRC
is doing. We Would take. measurements at the beginning, on clients , entering.
the program, -take' measurements on the same clients,at the -end,,bf the pro-

.

gram' then .announce., "this client.Ia being ,,discharged aa, 'much, improyedt
but ,some other client had no .improaiement; Indeed,,, his psychological state
measuremt is now such that he should be referred to a mental health,cenr
ter for outpatient psychiatric care." At the same time, since we know that
peOPle change 'some /hat in their measukedents:.On this 'dimension. without any
special intervention, also 'take a control 'group, out of exactly, the popyar.,
Lation 'we are dealing with in the program, :do not .intervene 'with: them, then,
Compare the .thatigea in each group. If the _changes, in the experimental
grotp are such. that We can 'Say that the difference, between their improve
dent 'and' the control eebv:pilf imprOvezient is greater than 'could- be; 'expected:
by Chande, ire accept this as some plausible evidence: that the :MRC: treatment,,,
cauSea itiprOVenient: We. can depend upon the measure .,in ,a ,precise, way,
then 'We -Can 'even gilt& the. amount which the 'clients -Were improved-, by, the
treatment at MRC.

HOWeVer; we yet "`have' 'thatrlileature of ..Cheitge.,. So,, before we: man As-,..
certain' how well the- measure .says` :MRC`' is tome ScienificaIlkt-, ,

acceptable -evidential 1hshion, we Must tirat, define, the. ,measure, ,relate it
to one -or itOre, '"ultimate :Criteria!' in. -a variety Ways, ,and.raho'w M.
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usetu3 then can we u' it as the badis for .a decision on what 1/111 C
doing, 'in term's of that Meastre.. We can't do both taska at onm, .and, we
must do the one "before the other:' That i, in the .psychologist!'s language,-
we must ShOW that a measure IA valid and reliable before we can ust. it to
measure tsblnething- die.

As yet,, no One had, -defined lit .good: measure: of psychological changes wickis
based .Uport the MPIa Therefore,, 'before we could ,desiga and carry out a
study Which Would i1O us tai :th.e.'ke some dedision ,about the effects of C.

treatment Upon the '156yChoIogIcal state of the :client, we had first to de-
velop an adequate measure of that state.

Therefore, 'in carrying out this- .stiady-, we, "chose"
, to do, what :Wa had, to do

anyway:' We defined a ,number of nieasurez. Of psychological_ state, based on
the Mel, defined ,meadures of change sin the dtate,,, and related these changes
to a tartictlat "ultimate" Criterion:

If the-measure had beet Eihoim to be related to the critericn. defined here,
according to the criteria of 'adequate _prediction" we set '9)4 in the study,
we could have then tried' it again against .several other criteria., If. it had
continued to "wOrk,". in a precise and :accurate :fashion, we I.412112d have then
declared 'that 'we 'had: a measure of4sychologidal change.

At that 0int; aid only then, would', ve have been in a. position to set up-an ,

experiment whiahigbuld, have allowed "us to measure the effects of WIC inter-,
vention upon the- pdychOlogicaL state, Of our clients. That. is, we /mad, have
had- a 'payahblogical -meadtre Of state tot which we. ,know what a-, read_1:ng "meant"
(i.e., we would know when a reading was "good" or. "bad," greater: or lesser),
or whatever).

While. the apprOach diScUSSed-abOve provided. a rationale_for solvin& the ,

problem of deriving 'Of :change from its relationship to a criterion,
certain other,deSign protleits 'rethained. ,One. particularly difficult. pToblei
was 'that differentieting- -1.5etween meastres- Of change or whi.ch we can dis!.
criminate effedtei 'Of rehabilitation from "random 'changes". and those-. for ,which
we cannot do

This is the :claasidal .experimental problem- of ',differentiating, "spontaneous!'
changes from those caused, by _some _.agent or technique of ,interest. , .4
laboratory' eniirOnitent,,_ with a, prior hypothesis to be tested,, such. a ,problem
could be solved by use of a, simple before-and-after design. That JAI cl.efirte,

a population of "subjects needing. intensive .mocational rehabilitation serr,
vioed.""Select, a _sample of :such subjects from. thq, population,f; Allocate them
to "experimental" group which is to receive treatment, and a ,:control ,sgroup
from which treatment is -to be withheld'. 'Take: the relevant measurements, from,
each group. Then, using a lire-selected -crl:terion, decide- whether the treat.'
ment group has improved more than the control group.

However, there are impo-rtantdifferencea Arise when human,zroups, tork,
the population, as they do here. Chief' among these is our,ability,to maine
tam experimental :control: That_is_:,..ppeCifi6 to treatments such ap1).x)E4r-,

tiotial 'rehabilitation (VR)e!wwhich :is administered in an uncontrolled .enr.

vironmentis that "treatment" might not really be withheld from a "control"



group. For example ;, suppose that a group were selected for an 'experiment,"

in which the whole group was ;measured :on the IAPI :at the beginning, and at
the 'end of 'a five -week, period,, then measured :some time later for their ,out-

come.. One-half of the' group would be :given -vocational rehabilitation treat-

ment during the five-week period and,_ one-half would not be given such treat-
ment. A number of questions would arise--including some about how we would
choose to .guarantee that the control group did, indeed not receive VR treat-

ment elsewhere during' the five_week period:, or following the five-week

period but prior to. the time of .outcome-measurement, Further, if we .at!

tempted to make 'special social-or' economic 4:1T.fingements for the control

group, in order to° guarantee "no. VR treatment elsewhere," ,how, are ire_ to

answer impertinent questions, about the possible. "-treatment ,effects" which

are induced by :such arrangements?

Along with the question of whether' we. :can: withhold YR treatment is that of

whether -we should. That is, it may be argued that, if we already have an
efficacioustment," it is 'unethical to, withhold it from those who may

benefit: Therefore, the concept of a, control sroup which receives no treat-

ment or a, placebo, is -ethically. obnoxious. This _problem has been :discussed
in the literature of drug, trials, -with: the _ellowing kind of rebuttal.:_ To

insist upon a contra group-,(i.4., a basis. for :deciding whether treatment

group differences are really attributable to the treatment) makes things

momentarily ,diffic3.4 for -small group; however;, to, insist -on, giving the

treatment to -e:very_one ,precludes the ;possibility of ,obtaining _co4firMation-

or disconfirmation of the treatment'ls- efficacy;, land- makes- it possible that

a nonefficacious treatmerA will be administered to large numbers of people

while, at the same time, progress in research may be stopped (because the
"problem has 'been sOlVed."1.Thini, -WeMiele-doIdept
of selecting the lesser of two 'unpleasant courses. The caalogue of this

argument doUld:be giVen for vocatiol-,11rehabilitatiOn and, as the posible
efficacy of vocational rehabilitatiOn "'treatments" becomes more of an issue,

such arguments may be expecteil. ;- we begged- tb.e 1 issue by -
taking advantage of the 'fact that -- because of an intense shortage -of voca-
tional rehabilitation professionals 4.4 the State- of -itanneSota.i--the interval

between _DV,R, referral of Clients to1446_and the point at which they could be

accepted for services had beconie aboult -equal to the length of time taken for

ICC treatments (five weeks for most clients).

The cOntrO1 group was therefore selected from clients in the NRC waiting

line, since 'an VIMPI could be administered at referral from D'A'R, then five

weeks later at acceptance at MC. Such a group was manifestly a DVR-NRC
population, avoided the ethical problems involved in withholding treatment
(since they re ieived treatment after--the second idiiinistratiOn of the WEIL
and minimized the kinds of alternative services WhiCh -might be given betWeen

API admihiStrations.

Such a solutioh had a compensating disadvantage, however, since it effec-

tively foreclosed and' chance of comparing control gredp outcome measures
with those .taken on the exPerimental. group;, Therefare, the fundtiOn, of the

control group was a reduced one -- that of furnishing a cheek on the measure
of psychological change defined in she foliotitg way: If the:scores on the
measure defined differed "sufficiently' between the experitental group and



The control group., then they were potentially useful, and should be subjected
to further tests. If they did not diffell they were to be ruled out of fur-
ther consideration, on the ground that a defined measure should satisfy the
minimal requirement that it diiftzs sufficiently when taken on a treatment
group and on a non - treatment group drawn from the "sane populatiOn."

There was yet anothe74 difficulty.- We did hot come to this study with well-
defined, already-hypothesized relationships. Much- of this study was a hypo
thesis-generating or hypothesis-seeking effort, rather than a hypothesis-
testing one. The'number of variables and variable combinations searched in
order to find relationships of interest was far greater than the number og
subjects available: This means that, even had the original set of subjects
been obtained on a basis which satisfied the requirements of relevant
statistical models, and had a "satisfactory" control group existed, there
would' still have been no basis for probabilistically-based inference.

This implied a further compromise--the definition of a cross-validation or
replication group. Then, for every measure which passed the tests of the
comparison of control group withexperibental group and for which 'relation-
ships of interest could be observed in the experimental group, those rela-
tionships could be tested within the cross-validation group.

In summary, we can tabulate the kinds of groups to be defined, the purpose
for which each was defined, the data to be collected for each, and the kinds
of statistical Operations to be performed.:

Group Purpose
Type of
Data

Collected
Operations to
be Performed

Experimental Search for Relation- Demographic
(Pilot) ships Between ICH Medical

and Outcome .behMPI

Outcome

(1) Define MMPD..Related
. Measures of Change .

(2) DefineMeature of
Outdtme

(3) Find Statistical
Relationships.
tween Measures 'of
Change 'and Measures
of Outcome

Control Find NMI-Related Demographic
Measures of Change Medical
Which Differ In NNW'

. Behavior in Treated
and Untreated Groups

Replication

r Make Comparisons Be-
tween NMPI Measures of
Change for Etperimen-
tals and Controls for
Discriminative Power

Decide Whether
Relationships Found
in Experimental
Group are "Chance"
or "Real" Ones

Demographic (1) Derive Decision Rules
Medical. For Prediction From
NMPI Statistical Relation-
Outcome ships Found With Ex-

perimental Group
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(2) Test Predictive Power
of Decision-Ru3.e,
When Applied to
Replidation Group

C. PROCEDURES

The_ original pilot experimental grOup was selected. according to the .defini-
tions given- in the previous section. As noted before, the 101 files select!
ed for this group amounted to about ,one-fourth, o±-those clients served dur-
ing the sixteen-month period of Jan. 1962 to April 1963,.

As the project got under way,, a cross-validation.group was constructed -by

taking all clients served by MAC between April, 1963 and January, 1965, and
finding, the .subset of these which answered to the specifications_ under
which the pilot .groUp was constructed. There were, 100 filet of_Sighted
clients for which the, .criteria.for inclusion in the study Vere met. Forty
of these. were selected_ randothly, with stratification on sex,_ the result be-
ing .7o.zroups for whom identical data were to be collected. The' size of
thes& zroupe, by sex,. was as follows:

Table

:Nutter of Subjedts in -Pilot and Crbdi34aiidation -Groups by ,Set

Group 'Males 'Feint:11es 'Total

Pilot (Experimental) 57 "-:-
Cross-Validation (Replication) 22

Total 79 62

By defittitiOn, datA were 'available on- two occasions. of MMPI 'testing. Other
file data taken incliided age-at time of entry into MC, sex, IQ, marital
status, edb.detioia,, time iii program and medical-status at entry into MRC.
Mese data are tabillated for' all groups in the:iappendices.

Plans had been made to secure a third MMPI store, so that the stability of
change scores could' be assessed. 'That 'is, RA-those-measure& of -change
which turned- out to be. "adequate_" under the tests discubsed.mentioned in
Section, Via and discussed more Fully in Sectpn iv.g.c. the question of the
stability of such changes in the post-rehabilitation. -environment was con-
sidered to be of interest..

the
that rehabilitation. causes some. change in

the personality structure.,, the question ariseli.lwhether such changes are
enduring or transitory. A third MMPI score might have furnished some evi-
dence which would speak to this question.



Further, it order to be able to reconstruct the post-rehabilitation history
of the client and to construct a measure of outcome, a 48-item question-
naire WO developed, regarding job outcomes, economic outcomes, job satisfac-
tion, social satisfaction, changes in demographic status, and the like (see
Appendix V).-

In order to collect these data, we intended to bring the pilot group back to
MRC for a day of tests and interviews. This plan turned out to be quite un-
realistic. By the time the study got underway, some of the pilot subjects
had been_out.ofMRC more than three years (the median time since leaving MRC
was 31 -32 months), and were not interested in returning to the Center to-
spend several hours in testing and completing- questionnaires without some
forth of'coMpentatitn for the Use of their time. (Three mailings to the 101
clients resulted in only nine clients returning to MRC for tests.) This
feeling was even stronger among, the fraction (about one-half) of the pilot
group .03100: Was living Outside of thetWin Cities.

Therefore,'the plan to secure a third MMPI score was dropped completely, and
a mail survey technique was attempted. It 'quickly becate clear that even a
48-item-SlUeptionnaire was too mudhfor this group. Therefore, the questiot-
naire was. shorteted to what were considered the 12 crucial items(see Appen-
dix V) . -"An initial Mailing of-the shortened questionnaire resulted in a 40
percent response rate. Subsequent mailings, at four -week intervals, to non-
respondents brought total response, by all methods, up to about 60 percent.

By this time, it :seemed evident that a.case-by--case :strategy was needed.
Other agencies, relatives, friends, or any others who might have knowledge
of the client and who might be of help in securing a response to the ques-
tionnaire, were contacted. -Personal telephone'ddllb were made to all sub-
jects who could be reached by telephone. After reaching a dead end with
respect to leads, after being turned down by the client or a relative, or
after three contacts without -iucceatil-the follOv-Up was disdontinued. Ulti-
mately an Overall response rate-of ao percent was reached, as indicated in
Table 2, below.

Table 2

Response Rate-to Outcome QUestionnaite, by Group

Experimental Group

Pilot Group Cross-Validation- Total
Group

N- N N,

Respondents. :84 83. 29
NOnrReSpOdenta 17 16.8

7.2;5'

274

TO.61 101. looso 40

113 80.1

28 19.2

100.0 141 100.0-

111.8



Of those classed as monrespondepts it vag learned on contact with the sub -
ject or a relative that six were employed (twO of Thom were in- the AXted
Forces), 5 were unemployed (including two who had bee4 rehoSpitalizea and
one who was in a rest home), and. one had. died. og the-remaining 16, 'eleven

had completely dropped from sight--all letters sent to all addresses tried
were returnedand five simply did not respondtheir lettets w_ete not te-

turned,-_butthey could not be reached by telephone.

Among those classed as respondents, response was not complete fot every
question on the -outcome questionnaire:, The implications "of such nonre-

sponse are discussed more fully in the section of predictor- criterion re-

lationships in Sectio. of the "Technical:Report. T_ he re8ponse rates

individual questions. ranged. from 50.4 percent of the responders (4o.4 pet-
cent of all those in both experimental ,groupb) on the question about the
amount of hourly pay currently being received, to 97.3 percent of all 1'66.

spondees (78.0 percent .of the total samPle)" who replied to the qUestiOn:

"Are you now working?" Results for the entire questionnaire are tabulated

below:

Table 3.

Runber and 'Percent -of Respondents: to 'individual Items.: in
Follotg-Up, by Sample Group

Question,

Pilot
Group

(Total N = 161)

N Percent N Percent

CtoSs-Naiidation
Group

(Total N =

Are you Now Working? 82 81.2 -28 70.0

Number of Hours
ITcYrked- pet-Week 45-.5- 19. _47.5

Hourly Pay, 42 39.6 17 42!5

No. Jobs-Held-Since
Leaving MRC 74 73.3 28 700

No. of Months Worked 48 47.5 21' 5R-f5

No. Moves Since
Leaving MRC 8o 79.2 67:5

Change in Marital
Status Sin:cd

Leaving NRC 79 78.2 28 70.0

Time "Laid Up"
Since Leaving MRC 76 75.2 28 70.0

Change in Overall
Living Status Since
Leaving MRC 80 79.2 26 65.o

171.9



The problems which led to the partiOulet kind of control groUpuSed in this
project were discussed earlier. In essence,. the ,plan to secure members of
such a group' was as follows: Counselors of the Minnesota State DiVision of
Vocational Rehabilitation, (MR) were to administer an MMPI to clients who
were prospective refetrals toERCI with a goal of 75 such referrals. Given
the expected attrition between referral and entry, a' loss of 10-15 subjects
could be expected- Given the DVR referral rate to MRC, it could be expected
that sue:ha. control group would be developed within four to five months.

Three months and three exhortatory letters later, MRC had on file..1111IMPIs
from, EVR referrals, although the referral rate to MRC had not fallen below
the expected rate. Of the 11, Silt had actually-taken an entry NM, thus
qualifying. as control. group members. PerSonal Contacts with DVR counselors
revealed that it Was ImpaSsibIe in many cases, and difficult in most, to clo-

the necessary client testing. Many of the counselors work in small offices
with limited testing facilitiet. Many clients never come into the office;
contacts by the counselor are on field trips, frequently to the clients' 4;

homes. In such cases the counselor would be reluctant to administer the
MMPI and wait the hour or more necessary for the client to finish it. Thus,
for a number of practical reasons, it was unrealistic to expect individual
DVR counseloti to be able to .deliverIOEPITre-tests-at the-expected rate.

Therefore, the number of cases in. the control group-vas smaller than ex-
pected (29). Details on the demographic, psychological, and medical make-up
of this group, -which were collected at entry, ae faith the, other two groups,
are given in.Appendix,I.:

As a result Ofthis_3aork the umber in each of 'the three groups, for each
of the two stages of informations...collecting, was the following:

Table 4

Size of Each Group in the Study- -by Group, .and- Stage

Stage of
Information Collection Pilot Cross-Validation 'Control

At Entry Into MRC
Medical, MMPI and
Demographic Data) 101 4o 29

After Rehabilitation
Treatment at NBC
(Follow-up Data) 82 28



Iv. TECHNICAL REPORT

A. INTRODUCTION

One of the original aims of thie project was to find an adequate measure of
the clientts change under treatment, using the MEL 'Much of the problem
of candidates for vocational rehabilitation is. psychological, .and ,a major
component of intensive rehabilitation consists of services aimed at the.
solution of problems in this area, If the services cause changes in 'emo-
tional dynamics during the rehabilitation process., the WTI may provide some
measure of these changes-.

If such a measure is tObe'provided, two problems must be solved:

.Some stable,. WI-related measure of psychological change must be
found.

!ghe, measure .must be established as "relevant' or valid by its re-
lationship to soma, criterion,

B. MINING A MEASURE OF

The solution, to the first problem can 14e,11n4Prtf4Ice.n in what ip essentially
an arbitrary vay; At this. time there i& no ,univerally, accepted measure of
MMPI-related psychological change. Therefore we are free to choose from
any pOssible ,MMPI-based measures that: may seem useful., This ,entails choos-
ing from an infinite number of possible:, gporing systems.,

Since we can only deal with a, limited number of such possible measures of
change..,- we must choose thOSe which :Seem a priori ,to ,have a. high. probability
of success in, providing a .atable, adequate measure,, of Pa.y6400..cal-, change..

If we do not find a satisfactory measure of change, this cloes,,;noti demon-
strate that one does not exist--we thy not have looked far enough.

1) A simple sum-of-scale-diftWiences type of change measure.

. .

*For example, !f we choos,e, from a very restricted set of possibilities, de-
fined as the "differencen between two administrations of a test with n
questions, assuming only one system of weighting combinations of tile items
into scales and a single method of .di:fferencing between the two adminis-
trations, there will be 2n possible score types. With the WI, these
items are commonly lumped, with some questions showing up in more than one
of the scales, into 13 scales (lit for this project). Therefore, if we
tap only T-scale. scores for the two administrations of the NMPI, we have
214 ss 16,384 possible ways of getting a difference score.



''"2) A sum-of-squares-of-scalei.differences type of change measure.

3) A configural-scoring method.

These change measures are defined in the following way:

1) he Sum of Differen'tesI4e:bliod. r aL*f

Here, we -take the T-'scaie fiedie;i1r:*fieSe'CrOnd miiiistation Of.the
test, then 'subtract it from the score on 'tfte. For 'a *r_

given-subject-1 thete. scories- are 'Svitanied, over all 14 sealed uêd in the :piojed',4.
(t8,- V," k, lth the sigh Of the' diffeibiaele' iS'i'everbed; fOr EgY,:and the::
sum of these 14 differences is taken as the measure of change yi
the T- score on the second administration of, the MMPII.for the ith scale and
xi is the 'en 'the first' adniinislrlation;iiien 'the' IliTtereice: cié
the jth subject is defined as 14

'Cc Fthff meaguieme(nrt
i=1 _

point of view, we would, want those who had benefited from treatment to have
a score, -dj; whiche'igi3 tliori3e:Vlio13:41116'#.4tnieni
(or those who had had treatment, but wei'& '1ped tti hav iiebi`es which
were near zero, or were negative.

2) The d22., c...isLtuts2E-Jsuared-Differencea'-'41aOra 1.1

et-raiG liitTs been'
variOui*Olited as 'a way of -atti)1,`Vriiii the Least-squares criterion' :to,
nant Pi.oblefris;, has some Intuitive appeal as measure of .ehitngiiOli an141Pl
profile -sCo Such sttisifIc ii a measure stif the Itticilatillti", of the
change in scores ovei.'t.tio'a.diiiiniArations-
differences method. This becomes clear when we look at what ,happens to the
changes. 'on-0-a-Ch,.pf:t-ii6- If one aildr'POSA:14-e?, -and the other
is laiie and ria'egaztile "ofbe two will "lie -*lir' zero for the mof-
differences

f1.-
method, but very' large for the -stui-Of:.tiquarea-diff:erenceli iiietbo

This nieihdd.' id)
:.1g;.1

(Xi y ),

3) The Cogle. ral Scoripszliethod.

As A last .way of measuring differences- between -two- anisrations
of the .1"647., we hafeT1Svestigitited ic,Onfigaral 'SdOreteTatiOni44140.'
kind of scoring is MotiVeged by dlaeèicl ttia clinical iSFjoi.p"e, in which
various CottfiguratIonia* 62 eIeliited and iion,6elevated- scores rê delineated,
which serve as discriminators among various kindtr' of personality types.

, _ . ,s . ,

In order to dehrie measurements fjO
tions, it iiias -felt that one 'plausible, and nbt
constructing .a measure : of change was to use the lxiitnd:-
ary which arises in taisi'diSCUSsionS cifiAtt becthieg4Often;
terpreters focus their interest on whether a specific T-scale score is 70 or
over (i.e., beyond the two-sigma point on ta3 standardized scales), or not.



On the basis of this notion, "critical changes" were defined as those
scores which crossed the Ts=70 boundary between the first and second admin-
istrations. Those which went from under 70 to 70 or over between first and
second administrations would be coded as one kind of extreme score, and
those which went from 70 or over to under 70 would be considered the oivo-
site.kipd of extreme score. Scores which did not cross the boundary between
administrations would be interpreted as non-extreme. The scores were then
coded in the following way, one for each of the 14 scalesi

. ConfigUral Coding

4111.11.1.1.1111111

Second Administration

Under 70 70 or Over

First AdMinistratiOn
Under 70

First Administration
70 or Over. 1

The scores' can be given ordinal meaning, with an ".0" 'signifying, the "worst" _

kind of Change , and a l'3"- the "best" kind.of change. Unlike the first two
kinds of scoring systems, in which' one summed "global" score .,was. used., the
measure of change in this scoring system is a set of scores; for example,, a
subject's change measure might be the following:

ES, L F K '2, 3 _4 5 .6. T 8 9.
1., 3, a, 01. 2', 1, 1, 1, 2, 3)

Such a set of scores would be 'interpreted as follows:

.
1) The subject had at score of less than Tv170 on the first administra-

tion, and' a score of 70 or more on the second, on scales ESL, 3, and

2')- The subject had a stoke of 70 or morel- on both administrations, min

Scales F, 6, 7, and 8.

3) The subject had a score of less than 70, on both administrations,
on scales -1, 5; and 9.

4) The subject had a score of 70 or more on the first administration,
and a score of less than 70. or.. the second administration,. on scales 2,
and O.

C. THE RELATIONSHIP' OF ,THE CSANGE -MEASURE TO. A-CRITERION

The second problem, establishing the relationship as relevant or valid by
relating it to some criterion, can be solved by two kinds of operations in



the case of global scores, and one kind of operAtion in the case of vectors
of scores, within the constraints of'the saMtle siie*AVailable for 'this
study.

l) Checking _for "Spontaneous than0
_ .,,

The first kind-of operatiOnAs used as a simple check criterion. In

the procedures section, it was noted-that. a, common experience in the analysis
Of Niel test-retest data was that of finding a'dhahge in taing the teat
(other than the common factor that the group was taking the MNPI for a second
time). Profiles generated from the second -administration of the test common-
ly seemed to indicate an "improved" profile. Therefore, we might require
that any MNP1=babed:medture-of-change-during-rehabiIitation_services should

be sensitive enough-So that spontaneous change attributable to a second ad-.
ministration Orthe-test-wouldmot-be-large enough to cloak or wash out the
measure of redl'POYdholOgical change. 4

If we suppose, as a preliminary assumption, thatthe:Tek40141 tatipp process
does indeed "cause" a psychological change, we may then require that the
value of whatever measure we have defined have some discernible difference
(when it is estimated for a "treated" or experimental-#.94) from the value
it takes when another ,groupequiyalentin every respeCt Other than that of
having the "treatment", is subjected to the same measurement tthe-"control
group"). If there were no difference between experimentals and controls on
the same measure, then the measure .would hc, Aisqualified,for,furthermtesting
for its' poSsible Utility,. on the groUndthatl whateyer.other,uses,the,.
measure Alga it"dtieS not have the critical prppertyq,brepyg ablei0,
discritinatiireated ..-om-untreated.

Accordingly, a "control ,group" was defined, which was generated by the same
referral process at_the:"gxberimental_group",_The time interval between
testing was apprOkimatelY On:11-verage time'of:.tie:yeeks) for both
groups. The control group differed, however, in having received no services
between the time of the two' testa, 'while-the' experimental gropp,Aid receive

such, services. The administrative constraints on the design did not allow
fOr e(talidOmitatiOn process- in allocating; to the,twg,grouppso that prob-
lems of generalizability exist. For, exaMpley_the ady41ntages,,of recourse _to

a probabilistic model are lacking. Therefore, whether the experimental
groups and the-ContrOl'grairostre "equiVaIent" with respect, to, the charac-
teristics which might be important in their differential response 'o-trat7,
ment is not decidable In any useful sense. Nevertheless, comParisOn on
characteristiod consideredrOutinely ItpOrtant_in,vocationalrehabilitation
is of interest. Some of these comparisons are discussed As backgrounkto
the comparison of the groups on the Mel-based measures of change which we
have defifiedist), EittpAlleang:and btrmndard,deviations for each the 14
scales- uSed to this study- fbt'eadia sex, for 'each, of,the two occasions of

testing, and for each of the three groups studied, are given. These compar-
isons are included as Appendix I.

The basic method fOr oimparing the two. groups we du
not know how "good" any score is, we will compare the distribttion diScores.
That is, we 1411 look at the propOrtionof thoservithip,a,group,ha7ing,a



score less than some value k),aver the entire range of k, i.e., the cumu-
lative ,distrPTution function of,the group. We will, then compare the dis-
tribution functions of the three groups, using:a nonparametric procedure
for comparing such functions, the Kolmogorov-Smirnov (K-S) statistic. This
statistic (the greatest vertical ,discr4agdy.between pairs .of empirical
distribution functions) 3s based on probability considerations, Immely,
that we assume a null bypothegiis.whiCh lostulates a common-distribution
function for the two groups, under the random sampling model. If the two
sample ,groups differ so Much that ye would, believe, on long -run sampling
considerations, that this would ,be a rare event given that the two groups
are "really" samples, from a common distribution, we. then decide that the
two groups probably come out of "differing" improvement score distributions.
It should be ,noted that these groups were not derived in such a way that a
probability model can be easily assumed; nevertheless, we,can use it in an
"as. 3f ", as, a basis for future work.

Several-different versions of the, sum and sum -of- squares measures were
used, and,the analyses were done separately for each sex, as well as for
both, sexes at once, on the. chance that reactions on the measure might be a
function:' of sex as well as treattentinoprAreatment.,Sudil an analysis for
the configural scoring method was ;_:possible, since experimental and con-
trol groups would be needed which would. be some multiple of (4)14 in size,
in order to test whether the two .groups differed,in distribution or not.

The results, using thelf.-S procedure to test for-differences. between ex-
perimental and control groups) were essentially negative. Tests were per-
formed for the, sum of differendescores and for the sum of .squared differ-
ence scores, It was our intention tcy test alsq for possible sex inter-
actions; howeVer,.theLnumber of females in the control group. was far too
small to allow any:. kind of useful comparison when a fairly insensitive non
parametric. procedure was being, used. Figures 1 and 2,, which are graphs of
thetwo,measuresluake clear the fact that the empirical _distribution func-
tions of thethree,groups, differ very little, and could have easily come
from the cumulative' distribution.fundtions of a single underlying popu-
lation.

Tables of the distribution fundtion of each of these-difference scores are
included in Appendix II. _Although the distribution funCtion of the two
major vows .does not. differ much for the sum of difference scores, Table
1, Distribution of Sup-ofAnf±eregded Scores, exhibits some interesting
differences betWeen groups when we'ptbdivide the experimental (pilot plus
replication) grotp according to a rough measure of relative work success
after rehabilitation. We will discuss the implications Of these differ-
ences in.the next section.

2) Finding Relationships

For those measures of change which passed the first test, a
second test was applied.. Was the measure of change related to some "ulti-
mate criterion" or a convenient surrogate therefor?

a) Earlier1;it was noted that there is at tbis'time no widelY-
addepted measure Of'MNPI-based or MNPI-related psychologi-

IV-5



cal change. One important reason for such a state Of affairs
is the fat that there is no "ultiniate :Criterion" :Of 'improve-
Ment due to psychological change that is widely accepted.

That is, we need some kind of construct to serve as a criterion
for the measures of psychologica change which will tell US
when these 'ideasUres Of change, behatre,' in--such a 'way that we can
decide that the 'change in the underlying thing measured (Some'
aspect of the client's personality)' is 'good" or "preferred" -
as agaituit when the Change should be taken as an indicator of
something "bad" or not preferred" or "no change."

OtterWise we tait make all the ineasureMentis.we-pieate, tiding
Ent?. kinds of "theaturing sticks" :we care to define; 'bUt SUCH,
measurements would not, in thetaselveb, give us any
about the meaning of the changes In the measurements. They
would make Sense only when they (and-the ConatrUdt, Of-WhiCh
they are a part) 'Were related in- Sane -regular- Vay to;
some other set Or 'aet'S. of measureitents (and the construct Or
ConstruCts of which these' Other'ifeasurementa are a part): WhiCh
already haVe

If we find -a strong relatiOnship- between- the; measure ,Of change
and the measurements on the criterion, we can then attribute,
In a "backward iitiferenCelm fxi the- "preferred" -St4tea-bil- the
criterion baCk to 'their related states on the-,-predidtor:- For
example, if' we find: that virtually all 4')'±! those 'whose .Score ca
some measure of iMprovement'is to Or' greater than -150
were also In the preferred state the Criterion (for eXample,_
went back to work), While-VirtuallY all of -those with' a ,-Stcre,
of less than 150 predictor Were Inthé tibil.6preferred _state,
(didn't gO back -to work)', we would impute tO--the :characteristio
of "having a score equal to, or sit'eater than, 150" the asso.,
dieted äharacterICti of "ImproVeinent under treatment."

.psycholou, however, there are some special complications.
First of all, aside from the bounds given by 'gross personality
disorganization or sociopathic characteristic -disorders, what
constitutes a, "good" behavioral trait and Iota -constitutes -a
'"bad" one is a matter Of no little 'disagreement, resting on
valuational .grounds which differ *id' !between psychologists, as
well as between most other classes of humans. .Therefore what
constitutes a change for the 'better" or for the' "W14864.111 any
absolute sense is bound to be a matter 'Of-digagreement..

We can, however, USually' secittie somewhat :mOre agreement by
limiting our discussions of .ifbetter" or "worse" to 'sharply cir-
cumscribed areas, where more people may be able to agree vhin
the limited context*of' interest, on what "better" and .7:.T3q7

might be. This is-most 'easily. done within th-e'area -*

In which constructs which specify measures preferredneqs
exist which are "natural" to the area (e.g.. in certain areas

IV-6
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of economic life, where the object is to maximize sales or
profit or "prestl.ge of the institutions", within certain
bounds given by convention, taste, or principle.)

In the area of vocational rehabilitation, we have available a
limited but "natural" criterion of preferredness, to which we
can (tentatively, at least) relate any defined measure of
psychological change.. Such a choice can be rationalized on
the basis that, while the "therapeutic" aspects of the work ofi
a vocational rehabilitation center. are extremely important, i

they are, in the context of this study,. instrumental to an
underlying economic purpose. Therefore, the specific cri-
terion of interest in this study must be in some fashion re-
lated to the economic outcome of the vocational rehabilitation
process.

Such an economic outcome can be defined in a variety of ways,.
ranging from the simplest kind-- whether the client has been
accepted on by kind of job for some interval of time--to the
most complex- -e.g., a measurement of the "quality" of the job
or its "sattsfadtoriness," over some. longer. Interval, using
monetary measures of changes in the -client's income stream
(including both earnings and transfer payments) and measures
`Ofoutcome for the client's status on these measures prior to
rendering the services.

It might be argued that any economically-based criterion is in-
appropriate to the validation of a measure of psychological
change, and that such an objection would apply a fortiori to
such a spetificalIy-defined economic_ criterion. To tbds, we
can only-remark that any "ultimate" criterion which would oper-
ate over the whole set Of human purposes, is not definable at
the present time (and probably never will be), and that any
useful criterion we might define is conditioned by a great
number of historical, social, and economic factors. Therefore,
any such criterion will be useful only for certain limited
purposes (here, fot example, for the purpose of finding a way
of distinguishing changes for the "better" in psychological %

state from thoSe which are not "better").

It should be noted that the (limited) possibility. always

exists that some measure which we find to be related to one
kind of a criterion might turn out, on further investigation,
to be related to other, entirely different kinds of criteria
in sensible ways and thus furnish us with a more or less "uni-
versal" measure of say, psychological change.- Until we reach
such a measurement utopia, however, we shall have to be con-
tent with the fact that our measure of change is useful, at
most - in the present instance - only "with respect to" the
criterion to which it has been related.

Because of the administrative and budget problems Involved in
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collecting adequate kinds of information from the experimental
'groups, the actual criterion measurement-finally used in this
study was-On the low end of-the complexity spectrum. Original-
ly, it was planned to secure'data concerning the amount of work
done since leaving the rehabilitation program, and to recon-
struct total earnings, so that quantitative measures of "amount"
and "quality" of volt following rehabilitation would be avail -
able as a'measure of "total improvemeht."

However;-because of the low budget for case-finding and follow-
up,, relative to the amount of time and effort needed to find
the experimental group at follow-up, the kind of near - continuous
follow rugmonitoring-needed to eonstruct such estimates could
not be' Undertaken. .Because of problems of mental retardation,
neurological problems affecting remote memory-, and the sheer
inability of many clients to reconstruct a description of what
was sometimes a, patchwork of jobs since leaving rehabilitation
serri:ces.'estimates of amounts of time worked since leaving the
program, as well -as the amount of money earned, were considered
too- unreliable to furnish useful ..data upon which estimates of
total improvement could be bage:specific data are included in
Section. Int C.). As, a'compromise, the simplest dependable
measures available were taken: Had the client ever worked
since treatment? Was he working at the time of follow-up?

Of the two measures generated by these questions, the one con-
cerned-with work status at time of follow-up was considered
better- -than that associated with whether the client had ever
worked sinCe his receipt of rehabilitation services. Virtually
all of those who had. received MRC services had worked at one
time or another (85 perceht). since leaving MRC, -thus making
this measure less, usefulfordiscriminative purposes. On the
other hand,.54 percent of the experimental group had been found
working. at the time of follow-up a much more useful percentage
for discriminative purposes. However, discriminative purposes
are not the prime criterion here--the real question is whether
those found Working at follow-up can be Considered a separate,
well-defined-group, and whether this group can be considered
"different" from thosemot working at the time of follow-up.

Such a question can :be answered in favor of -a measure of those
working at follow-up in this wan Few of the clients (roughly
about 10 percent) appear to have worked more than 90 percent of
the time since they left ERC. Thug, at times, even some of the
"best" graduates of. the program are currently out of work.
Therefore, 'at any -one point in time that a folloir-up survey is
carried out, there is g non-zero probability that some of these
"best" clients will -dhow upin the "currently not working"
group. At the same time, some of those:graduates who have
worked hardly at all, but have worked a- little., may be working
at the time of follow-up and may be misclassified as "more im-
proved", since they show up in the group labelled "currently



Working".* HOWever, the probabilities are much higher that
those who have the best work records will show up in the "not
currently working" group. Therefore, in this study, we have
used the "currently working" versus, "currently not working"
dichotomy in a number of crucial areas. _

An analysis of the data having to do-with the percentage of
time worked by each client since leaving MRC confirms this
point of view: Of the 81 persons for whom there were data in
experimental group I, 42 were working at follow -up, 26 others
had worked-at some time since leaving MRC, but were not woriv-
-ing. at follow-up, and 14._ clients had never worked since leav-
ing-MRC-Asee Table 5). Data were-not available on amount of
time worked for 14' ,of the 42 working at follow-up and for 7 of
-the 267who had worked since leaving MRC, but :were not working
at follow-4; therefore, percentages of time worked had to be
imputed forthoSe for What no*data existed. : Depending upon
the kind df estimator used .(median, or unweighted mean of per-
centages) and the:kind of imputation made for missing data
(worst assumption:- "thoSe with missing. data worked zero per-
cent of the time"; best assumption:. "those with missing data
worked 100 percent of the time"), those found to be working at
follow-up had worked, "on the average," 43 to 90 percent of
the time, with a "best_ estimate" of 55 -67 ,percent of the time,
:.bindeleavingMRC. Using the same approach for those who were
not working at follow-up, but had worked since leaving MRC, we
find that these had worked, "on the average," from 22.5 to
116.5-percent of the- time) with .a. "bestestimate"_of 27.5 to 29
percent of the time, since leaving the rehabilitation program.

-Since every estimate for the percentage of time worked since
leaving MRC for the "now working" group is superior to every
estimate for the "worked. `mit not now working" group, except
foi-the case in which we make the very best of all possible
assumptions for these not now working and, stmultaneously, the
worst of all possible assumptions for those currently working,
we-conclude that errors of misclassification Which might arise
fie= using th." "now working" group as eico-nupeilok," cri-
terion group will be moderate.

If-ve consider only the groups for whom data on. percent of
time worked since leaving MRC are available we can make an
estimate (perhaps heavily biased) of the size of the possible
misclassification error due to using the ,!!pow working" cri-
terion. This error would appear to involve no more than 25
percent of the group for whom data are available (i.e., less

*For a concise outline of the problem of probabilities of mis-.

alassifieation and their costs, and some useful solutions,
see Cronbach,NL.J., and Gleser, Goldin G. , Psychological
Tests and Personnel Decisions, pp. 1 -29, 2nd Edition, liniver.-
sity of Illinois Press, 196T
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than one-fourth of the "now working" group had worked less than
40 percent of the time since leaving MRC, and less than one-fourth
of the "not working, bilt have worked" had worked 40 percent of
the time or more since leaving MRC; these groups constituted
only one-seventh of the total "now_ working" group--after the
"no percent-of-time-worked" data were included--and one seventh
of the "ever worked" group).

While the problems of misclassification occasioned here are not
crucial, the problem should neverthelest be taken. into consider-
Ation in any future planning of studies of this type. A con-
sideration of the probabilities of being found_at Work at any
given moment, given that one is a nonrsuecesSfal!Tor successful-
graduate of a vocational rehabilitation "treatment" argues for
monitoring post-rehabilitation. employment at least twice in any
kind of follow-up which is intented to yield serious conclusions.
In this way, the probabilities of misClassification of clients
With-respect to, their postiiirehabilitation success will be mini-

mized, even if inforMation is secured only at the point of
follow-up (of course, the follow-up time. oints need to be
judiciously eeletted).

-Table '5

Percent of Time Worked. Since Leaving MRC for Pilot Group

Follow-Up Respondents, By Work Status at Time Of Follow-up

Now T4r.miDgy
% of Time Worked Total

Worl.ng Worked

No Information 14 7 21

0.0 » - 11 14

0.1S.9.9 2 5 7

1.0.0-19.,9 2 1. 3

20.o-29.9 1 4 ., 5

30.0 -39.9 1. 5 _ 6

40.0-49.9 3 I 4

50.0-59.9 6 1 7

60.0-69:9 1 1 2

70.0-T79.9 2 1 - 3

80.0 -89.9 3 - - 3

90.0 -99.9 7 7

Total Respondents 42 26 14 82
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b) Choosing a Measure of Relationship

When we choose a measure of relationship for the conditions in-
volved in this problem, there are some difficulties involved.
First of all, we are dealing (possibly) with more than one
variable predicting to a criterion; the criterion is a non-
quantitative dichotomy (working at follow-up versus not working
at follow-up); and, finally, the predictor variables are poly-
tomous (either dichotomous or quartotomous. in the problems
dealt with here). This implies that we will be dealing with a
contingency table in n dimensions (with n the number of pre-
dictor variables utilized). Prior to the mid-1950's, no theory
was available to' allow us to deal with an n-dimensional contin-
gency table in such a way that we could make some measure of
the degree of association. And, until the last five years, no
theory and associated methods were available such that sampling
problems could be dealt with (the early Nrork was concerned only
with the case in which we are dealing with the whole popula-
tion). Today, there are several methods available. Of these,,

a useful model seems to be the lambda model, originated by
Gattmah and developed by Goodman and Krunkal. Essentially,
this is a predictive model, which is strongly analogous to a
multivariate linear regression model.

We can define the model in the following way. If we have N
subjects for whom we :are making a, prediction of whether they
.are A ot B, we have the following kind of matrix:

PREDICTION

A

A
n11

32 li+n12

n21
II22 3321

+n22

n +n, n,+ n N-= n.,+n+n... +n,,-
e11 IL Lc 'el c

When we make the. prediction, we will predict that some people
are A and some are B. Some of these predictions will be cor-, --
rect (n

11
+ N,

2
out N of them; i.e., nil were predicted to

2
A;s and were Al n22 were predicted, to be Bts and were B); some
will be incorrect (n12+n21 out of N .of them; i..e., n12 of
them were predicted to be Bts, but were Al and n21 of them were
.predicted to be A, but were B).

Nov the pyop9rtion of correct predictions (nu + n22/N) is
mbai; mill define to be OUT HIT PATE.

As we look at this measure, two things are obvious: 1) If we



flip a fair coin as each person comes up for prediction, we
will predict about 50 per-cent correctly (nIitn22)/N
.50) in the long run. This level of prediction we call CHANCE
(50:50) PREDICTION. Therefore, any information which i;muld
lead us to predict worse than '50 percent, correctly in the long
run is worse than no information at .all1 we would be better
off flipping a coin. This means that any.information we use
would be useful only if it helped us to do better thaichance
prediction. 2) There is one piece of information. which is es-
pecially helpful in allowing us to predict correctly. Suppose
that we know before predicting that 65 percent of the people
are always A. Then we could simply, predict, for every person
for whom we must predict, that he will indeed be A. We will
then be correct 65 percent of the time. The level of prediction
attainable by knowing this one, piece of information, the level
of average occurence, we call BASE-BATE PREDICTION. It is some-
times called predicting the mean. should be easy to see
that if, in actuality) Ats and Ws are divided 50:50; then
chance prediction and base-rate prediction will.give the same
results; but, as the actual proportion of.Ats. departs from the
50-percent level, the hit rate results obtainable from base-
rate predictionbecome better and better.

Therefore, while hit-rate is a good measure of success, it is
not entirely satisfactory, since we can do no worse than 50
percent correct at ary'time, and no worse than the-base-rate,
if the base-rate differs from 50 percent. A more satisfactory
measure of our success in prediction would be a measure of how
much better we do than the level achievable by chance or the
level achievable by predicting the base rate.

Such a measure is LAMBDA B. If we have information on which we
are basing our prediction, we may measure the value of our pre-
diction by use of Lambda B, which is defined as: "The decrease
in the probability of predicting incorrectly, as'we add infor-
mation". Then, if a new piece of information (over and above,
say, the base-rate) does not allow us to predict more accurate-
ly than if we just knew the base rate, then it is not useful
information.

All of the measures defined here are,given their definition for
population (as opposed to sample) statistics in an article by
Goodman and Kruskal in the Journal of the American Statistical
Association, pp. 732-764, December 1951. Asymptotic distribu-
tion theory is derived for these statistics in a 1964 article
by the authors in the same journal.

Under the conditions of this study, the relationship of base
rate, hit rate, and lambda is the following:



Table 6

Relationship Among Three 'Predictive Measures,
MRC-MMPI Study, 'for Pilot Experimental Group '(N=82)

Number Guessed Base Hit
Correctly Rate Rate lambda

42- .512 :512 .000

45 .532 .549 .015

49 .512 ..98 .175

53' .512 .646. .275

57 .512 .695 .375

61' .512 .7.4.' .475

65 .512- .792 . .575

69 . .841 .675

82 .512 1.000 1.000

As is clear from Table 6 lambda takes valteS from_ zero to

1.000, being equal to zero when additional information Allows
us to predict no better than the base .rate, and 1.000, When

additional information allows us perfedt prediction, moving be -'.

tween zero and one at a uniform rate between the base-rate numr
ber and the total-group number. This procedure has other de-

sirable properties, which are discussed in the basic article in
which it is defined.

c) Statistical Results

The check on the relationship between controls and the two
experimental groups showed that the, sum of squared differences
score seemed to be of, little use in diseriMinating the two

groups. The suim!of-differences score.), while of little use for

total groups, could be. shown tO be discriminative in other ways,

In this section, we discuss the results. Of relating this latter

score and the configural scoring methods to the job-outcome
crite3lon.

(1) Sum of Difference Scores Method. AlthoUgh total experi-
mental and control group differences were of no interest,
the distribution of scores by the work status of the ex-
perimental group versus the ,distribution of the control

group scores was of interest. The data in Table 7 below

would seem to imply a relationship between score and
quality of treatment outcome for those in the experimental

(pilot plus replication) group. That is, the worse the

post-rehabilitation work record (or, if no data could be

TV -13



secured, and we assume the post-rehabilitation work record
of the "no data" .group to be much worse than the average- -

so that we assume that the no-data group is more like the
"no work" than the 41work" group), the greater the propor-
tion of "bad" (negative) difference scores (over two ad-
ministrations of the NMPI). Further, the score distribu-
tion of the "untreated" (control) group seems to be more
like that of those who were "unsuccessfully treated" (those
with bad work records) than those Who. were. "successfully
treated" (those' .with good work records).

Table 7

Proportion of Negative Sum of Difference Scores Over Two Administrations

of the NMPI--Experimental (Pilot plus Cross-Vhlidation) and Control Groups

Proportion'of Group Having Negative Scores Sum
.....maeor.

Number Having
Number In Group Negative Sum Proportion

of Scores

Experimental Group

Working: at Follow-up

Has Worked Since
Leaving MRC, But Not

57 17 .281

Now Working 35 12 .343

Has Never Worked
Since Leaving MRC 18 9 .500

No data 31 16 .517

Control Group 29 17 .585

Such results as the above shoUld be taken only as indica-
tive, since the likelihood' of their being out of "truly
different" distributions of score differences is not ex-
ceedingly great. Nevertheless, they are at least sugges-
tive for further research (which should be conducted at
the MMPI item level, rather than the scale level, to avoid
some of the problems associated with finding useful linear
or nonlinear relationships when only scale scores are avail-
able).

The test of these scores by the predictive criterion shows
again that scores as defined here are only of weak interest.
Using these scores to predict post -rehabilitation work
success for the experimental group yielded a hit ratio of
slightly better than 55 percent, or slightly better than
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basie rate prediction (lambda = .10). if the assumptions
ofrthe randoni- model were .acceptable, we, would have a prob-
ability' 'of getting such a. value .about .25 percent of the
time, 3f the sample lambda .came from a population lambda
-equal to zero (i.e., the .measure adds no information).
Therefore, this measure, as It is presently defined, has
little promise.

(2), donfigural adore Results.- The use of ,configural scoring
produced the: most usefalEMPD-related 'result of this stud;
Using the -tonfigural scoring techniqtte, a number of com-
binatiOris of fout seale tcbres were found for y,ihich
the 'hit rate was 70-75 Percent if the outcomes on
each pattern of response were to hold good over repeated
applications- of the rule, we could use the pattern out-
comes to predict work outcome :as .baded on 1AM measured
.improvement outcome, and' be correct' In our predictions
`70`-75' percent of. the time). This implies a sample lambdain the .40-.50 range. The further improvement in predic-
tion resulting from -use' of five- variable, and six-variable
estinibinatiOns was 'considered .So small as to not be worth
the increase in complexity of interpreting and using re-
sults.

MtifortUnately; even four-variable 'Patterns are rather un-
wieldy, when each of the variables is scored four ways
(i.e., for each variable the scoring is either "0" first
test less, than T=70 second *L::st greater than. r equal to
.5=70; first and second test" both greater than or equal
to T=70; '2" 'both first and second tests less than T=70;

teat .greater than or egual to T=70 and
.second .test less than T=70), with (14.)4 = 256 possible
wore patterns, 'Involved.

,With, a, .sample, ,size, no larger than.,N=82 in. the" pilot group
(the number in the pilot group for whom complete informa-
tion was aviailable),, there will be a large number of empty
patterns, and thus an unstable relationship. Therefore it
would be useful to find a decition rule:Which will satisfi
three criteria: (a) it will have a 'high lambda value;
(b) it will be stable over a number of replications (that
is, whatever decision rule we .0-rive for predicting
whether someone will work or not, ,given -that he has a cer-
tain improvement pattern, the rzle must behave in approxi-
matCly the same way. each time we', use it )4. (c) the rule
should be usable by the worker who is responsible for in-
terpreting the' test and should, therefore, 'be' simple
dila:34a te;'13E!6-1:11-a vattrt:rtfy of stt zatiems.

nn mitt ta,..r.-Pairot-i:it`M71:-;5,q-ela.:`..::d change,
1-0.7e. d:.;:o..i,vings rules rat isfying the

t'firsi; and ti;: rd 'btit not the' second. We have
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taken .some, of the Most, c'omplex rules, which give us a hit

rate. in. the' r75 percent range, and .derived simpler rules,

which _give us a hit rate in the "65-70-percent range. Un-
fortunately, 'cross- validation o f these rules with our rep-

lication groupxesultsi sin a. hit-rate no better than chance
Tor' base-rate _prediction.

One e)f these rules is the following: Consider four scales,

1 (HypodhondriaSie),, 7 (Psychasthenial, and 9 (Hypo-
'mania) in combination.' Then (a) if any of these is coded

,:"Of! for a. client.,..-predict that the clientvill not be work

ing at Ibillow-um (b).for the remaining sUbjects, predict
that all of those having a "3" coded on any scale will be
found working at, follow-up; (c)-,of those .subjects now re-
mainingl.'predict that all subjects with a "2" in the Hypo-
condriasis scale, and' a "1" in at one other scale,
will be' found working at follow -up; (d) ,for the remainder
(the majority of which will usually b those who, on all
four scales, began under 70 and ended there), predict that
they will-not:be found working .at follow-up. Using a rule
of this simplicity, a hit rate of better than 70 percent
can .be achieved.'

If we denote each separate prediction group as (a) - (d),
the details of this result are as follows:

Table..8(a).

An MMPI Pollow-up - EmplcymentPrediation Rule,
UPing, Scales K, 1, 7, and 9'

Prediction Group Prediction

(a) All loath 10' on at

least one p.cale

Ca All remaining with
a 13! on 'at least.

one scale

(c) All remaining with a
'2' on Hypochondriasis
and at least one
scale scored- '1'

(d) All remaining

Total

Actual Oftcome at Follow-up

Working Not Working
......=0.;...; '......"........1.+.....'.

"Won't-Work" 10

"Will Work" 16 3

"Will Work"

"Won't. Work"

6 2

.17. 26

.....11110.01101

Such a decision rule results in two kinds of correct pre-
dictions and two kinds of errors, as follows:
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Table 8(b)

Results of Use of an MMPI Employment-Prediction. Rule

Predicted. Predicted
Total

Will Work Won't Work

Actually Working at Follow -up 22 19

Actually Not Working at Follow-up 5- 36

Total 27 55 82

The two kinds of correct prediction .(predicted working at

follow-up; found working at follow-up, n=22; predict( I not
working at follow-up; found not working at follow-up,
n=36, total correct is, 58 out of 82, or 70 percent) result
in much improvement over the base-rate prediction level.

However_ when this decision rule was cross-validated, only
14 of the 28 in the cross- validation group were correctly'
classified,, or roughly about what we could expect by using
chance or base-rate prediction (i.e., lambda = 0.00). The
small number in the cross-validation group for whom com-
plete data were avilable (n=28) might have something to do
with this; but the rule, if it is a. good one, should opera
ate' well with smaller groups; and, under a random sampling
model, the result we obtained should happen only rarely,
if the decision rule were a true discriminator. With such
mixed evidence (a high lambda on the original rule, but a-
zero lambda on the cross-yalidation), it would seem that
such rules should be investigated carefully for possible
improvements - especially in the cases for whom the rule
creates errors in decision, but should not be used in any
practical application without much further research. A
more detailed discussion of reasons Xor deterioration of
results under cross-validation follows the next section.

(3) Using Other Information: A natural accompaniment to
questions of prediction through measures of change under
rehabilitation is the question of the efficiency of infor-
mation about various states of the client at entry into
rehabilitation as predictors of outcome. In a sense,
such questions have less theoretical significance, since
they are not attempting to find relationships in which
psychological theory concerning the'relationship between
improvement 'under treatment and later outcome is the issue
at hand. Here we are simply interested in the relation-
ship between the client's state at entry and his later
work state. With such measures, we are not ...dding infor-

mation about the response to treatment, or even assuming



that there is one, no assumptions are made about the
effects of treatment.,

The following variables were coded: sex, entry score on
each scaIe-bYthe MET (less than T=70 one- scale versus
T=70 or greater on a scale), marital status single, sepa-
rated or divorced,..versus 'widowed or marricl 1 number of
weeks 'in program (leas* than five weeks versus five weeks
or more), IQ (less than 100-versus 100 or greater), age
(less than median age for group versus greater than median
-age for_group; the pilot group median was 24 years, the
replication group median 31 years, and the control group
median 31 years)., .medical _status (see Appendix V for
material on this coding).

Because-only die"tomous predictors to a dichotomous cri-
terion were involved, dealing with these variables in-
volved less complexity than the quartotomous variable de-
fined-earlier for a measure -of change. Here, even a six
variable combination of'dichotomous predictors involved
far fewer patterns (64) than a four-variable combination
of quartotomouapredictors (256 patterns).

In looking for sets' of best predictor combinations, we
examined demographic and medical variables separately from
-the MMPI variables, then examined all variables together
to find best predictor combinations. It. was notable that
MMPI variables, taken alOne, are lowest in predictive
power. 'The common. demographid variables rank highest,
with the psychological and medidal,variables ranking
second.

The best_ and-ae6ond-ibest combinations of one, two,...,
hive or six- variables are listed together by hit rate of
the .best coMbination- (See-following page)

It is interesting that even one variable gives us consider-
able improvement = .275) in information for the
Prediction of outcome. Here, our prediction would be
simple: if female, predict that the client will not be
working at follow-up;. ifmale, predict that"the client will
be 'working at follow-up (the tit .rate improves from .51 to
.65). After- the first variable the rate of increase be-
Comes almost Constant for each additional variable added
(about three percent additional predictive efficiency per
additional variable, for the non..MNPI variables). The
addition of the NMPI variables in combination provides a
considerable increase in predictive efficiency. For ex-
ample, the combination of five !MI, medical, and demograph-
ic rariables provide about 3.5 percent higher predictive
"efficienpy than the combination of five non-IVIPI variables
-.(.8051.6rsus..768). The WEI variables taken alone were
ra'ther"inefficient; the best six-variable-combination pro-
vided no more predictive efficiency than the best four-
variable medical-demographic combination.
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Table '9

Best Predictor Combination Related to the Outcome
(Erna dyed at-F011oWijkip -After liedeipt MRC Sei-Vides)

By Ntimber and Type of Predictor Variables Used

Number of Hit
Variables Rate Best Variable Combination Second-Best Combination

1 (without
Nma) .646

2 (without
MMPI) .673.

3 (without
NWT)

4 (without
MMPI)

5 (without
MMPI)

5 (mei &

ether)

6 (without

6 (wet
alone) .732

Sex

Sex, IQ

.707 Sex, Age, Marital Status

Sex, Motor. Disability .

432 Psychiatric Disability) Age

"Sex, Motbr 'Disability

.768 Psychiatric Disability,
Age, Weeks _in Program

Sex, Age, Marital Status,
.805 and MMPI Scales 2, and,8

Sex, Congenital Disability,

:817 Motor Disability, Age, IQ
"Weeks in

MMPI Scales K,112,31

:Marital Status

Sex, Marital Status

Sex, Congenitial Medical
Disability, IQ
Bexl.Psychiatric Dis-
ability, Sensory Di .-

ability; IQ

Sex, "Motor Disability,
Psychiettic Disability
_Age, IQ

Orthopedic Disability,
Sensory Disability,
Marital -Status, and MMPI
Scales i4, and 7

Not Calculated

Scales ES,K,1,3,7,9

AS With the Measures Of psychOlogidel: change, a decision

rule using these combinations should meet two basic re-
quiteMents in order to -be of birther-interest: (a) it
must be amenable to aide use, and (b) it must hold up
under cross-validEition.

With dichotomoUs coding the use of one variable implies a
prediction for each. of two groups; two variables imply
predictions. for foUr groUpi3.; -etc. 'We -felt that any finer
delineation of such small 'samples *URI .not yield rules
With any probability -of standing up over repeated use.
As an example of -how jug bne variable may give excellent
improvement over base rate, with the addition of another
variable giving further improveMeht (but at decreased rate
of improvement), consider the' use -of-Sex and IQ, in predic-
tioh of outcome.
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If we consider sex alone, we derive the prediction table:

Client Type
Working Not Working Percent
Number Number Working

Male -29 "16 64

Female 13 24
' 35

Using the= prediction rule - iT male, predict work; if fe-
male, predict no work - we arrive at a hit rate of .65.

If we now add another variable, IQ, we get a (slightly im-
proved hit rate of .67.

.111031111111,1

Client, Type.
-Working Not Working Percent
Number Number Working

High-IQ Females 6 4 60

Low-IQ-Females 7 20 26

high -IQ -Males la 6 67

Low-IQ.Males 17 10 63

The variables discussed above were not the only variable
combinations which gave some indication of predictive
power. The high-NMPI result, as previously noted, produced
a high hit rate (.732), with a consequent excellent laMbda
value (.45)'. However,-this was a six- variable result (K,
1,2-,3,799):.A-Sitipiification-of-thia result produced a
rule which utilized only three of the variables (K,3,7).
The rule: jor. all clients having a K-scale score equal to
or _greater than T=701 or a K -scale score of less than 70
andonlvong of the other two equal to or greater than 70,
predict. that they w_ ill be found working at follow-up; for
all Other clients, predict that they will not be found
working at follow-up. The resultant is a hit rate of .67,
a not intolerable loss given the simplification.

.'here were also simplifiable combinations- of medical, demo-
.graphic., and,MMPI variables.. A five - variable result, which
gave-a It rate ,af .805 using (a) orthopedic handicap in-
volved or not; (b) sensory handicap involved or not; (c)
single versus ever married; (d) under T=70 versus 70 or
over on ma Psychopathic Deviate Scale; and (e) under T=70
versus w70 or over, on the MMPI Psychasthenia Scale was
collapsed into the simplest .of decision. rules: If the
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subject had neither of the handicaps, wig' single, and had

a T-score of less than 70 on both scales, predict that

the subject would not be found working at follow-up;
otherwise, predict that the subject would be working at

follow-up. The result was a hit rate of .72, the best
result of all "collapsed decision rules" defined for the

study.

The result of the prediction was the following:

Predicted Predicted
Work at No Work at Total

Follow-up Follow-up

Actually Working at Follow-up 30 12

Actually Not Work:Ing at Follow-up 11 29

Total 41 41

42

40

82

In the cross-validation of the last three simplified
rules, the results were again no better than chance or
base-rate prediction, indicating that these rules also
add nothing to our discriminative or predictive power.

On the Deterioration of Predictor - Equation Results: The general deterio-
ration of results which we have experienced in using these rules could be
ascribed to one or a combination of reasons: for example, our cross-
validation group might not "realIe'be from the same population. As we
noted before, those chosen for each group do not satisfy any random-
selection model. Since the pilot and replication groups were taken at two
differing time intervals, it is quite possible that the population of those
being served had changed in some basic fashion (it is known, for example,
that different economic conditions, which indUce differing degrees of un-
employment, result, in somewhat different groups appearing at MRC from the
same agency). As an indication of this possibility, the median age shifts
considerably, as between pilot and replication group clients who reported
outcome data (from 24 to 31). Thus, the "young male" group of the pilot
group, which contributed heavily to the proportion employed at follow-up
for the pilot group (more than two-thirds of this groupllhich amounted to
one-fourth of the pilot group, were employed at follow-up is non-existent
in the cross-validation grcup. Yet, the cross-validation group achieved
the same proportion of the total group employed at follow-up as the pilot
group (about one-half).

Lastly, and probably most relevant to the matter, the search technique used
to find "best predictive coMbinations" of variables is a computerized form
of a practice first noted by R. A. Fisher in his famous paragraph 24 of
The Design of Experiments (pp. 57-58, 5th Edition, 1949); and the subject
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of a number of well-known_ soluticns since (e.g., Scheffes, a posteriori tech-
nique). The problem was first discussed within the context of the randomized
blocks design, in which means for more than two treatments were being compared.
It is worth quoting:

"Comparisons, which the experiment was designed to make, may, of
course, be made without hesitation. It is comparisons suggested
subsequently, by a scrutiny of the results themselves, that are open
to suspicion; for if the variants are numerous,. =a comparison of the

highest with the lowest observed value, picked out from the results,
will often appearto_be significant, even from undifferentiated
material. Properly, such unforeseen eff6cts shbuld be regarded only
as suggestions for future experimentation, in which they can be
deliberately. tested. To ford a preliminary opinion as to the strength
of the evidence, it is sometimes useful to consider how many similar
comparisons would have been from the start equally plausible. Thus,-

in comparing the best with the worst of ten tested varieties, we have
chosen the pair with the largest apparent difference out of 45 pairs,
which' might -equally have been-chosen. We- might, therefore., require
the probability of the Observed difference to be as small as 1 in '900,
instead' of 1-in:201 before- attaching statisticalsignificance, to the
contrast."

Analogotayl.in order to find "beSt predictor cOMbinations" of variables,
we have, in the case of the MMPI *Change measures, Searched 1,001 combina-
tions; in the case of the 44PI entry scores, taken alone, we searched 3,003
combinations; for the demographic and medical variables, taken alone, we
searched 210 combinations; and, for the MMPI entry scores plus the demograph-
ic and medical variables, we searched 42,504 coMbinations. In order to
achieve an actual .45 siRificance probability, we would need_to_utilize (in
the absence-of the 8cheffe results) a nominal significance probability rough-
ly on the order of p leths than .000001 .(if we had satisfied the prObability-

assumptions'in the way we chose our original_ group). This ,provides the
rationale for the cross- validation groupl.since it servesits the "ftture ex,
perimentatiOe'group, in which these "unforeseen effects...can be deliberate-
ly tested." To the extent that we can "trust" the group
then, we can. accept the negative evidence supplied. by it, in trying out-the

_

decision rules derived from the many-combination search of' the pilot group.

Such deterioration in predictive power indicates that we have. not ,yet found
the Rosetta Stene in discriminating successful from unsuccessful at the
point of selection-for vocational rehabilitation, Or even after MMITMeasure.!
meats are made on the client's change during the rehabilitation process.

In the other two .published "success prediction". projects in which vocational
rehabilitation outcome of MMPI predictors were used, not much greater suc-
cess resulted. The more successful was that of Gough, Wenk, and Pozynko, in
which a lambda of .16 (our calculation from the authortb data) was* achieved
under cross-validation, using a coMbiLtation of, the California Base Expect.,
ancy Scale and the California Personality Inventory (a combination of these
two plus the MMI. was approximately as powerful; the MMPI added nothing
here) to predict success or failtre in pe..role:p3xtcome. In the other pub-
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lished study, LeMann developed an eight-variable equation for prediction of
success in vocational rehabilitation outcome. In cross-validation, using a
group split 84:16 on the rehabilitated-not rehabilitated outcome measure,
the equation predicted only 65 percent correctly, or far less than base
rate prediction.

Such results as were found here and in the other studies cited would seem
to indicate that, if useful predictive equations are to be derived, such
that theory is also satisfied, we must turn to the operational definition
of substantive variables, as opposed to the "available-demographic" or test
variables which are usual3y those investigated (as was the case here).
That is, further investigation should concern itself with those vocational
rehabilitation workers who are themselves "good predictors" of client suc-
cess, and an attempt should be made to derive a heuristic programming of
the decision rules that these workers are using in their operations. Such
a simulation-model approach would seem, given its success in other areas,
the most promising one available at the present time.



V. SIGNIFICANCE OF THE RESULTS OF THIS RESEARCH

Every vocational rehabilitation center staff faces the following basic
problem: A constant stream of clients come to it, some of whom it can help
very much, some of whom it can help somewhat, and some of whom it cannot
help at all.

The problem for the center staff' is to discriminate betveen these groups so
that it can - under all conditions of demand for its services - refer else-
where those potential clients whose treatment would be a waste of time and
the public moneys_ For example,. it, is not useful for the center to accept

borderline referrals who can probably quite well occupationally without
the help-of the center, or those. potential clients who are at a level such
that the-services of the center's staff will not. help the client at all.

Under most conditions, it is also useful to be able to distinguish - among
those accepted for services _those who will- benefit lesb from the staff's

services from. those who will benefit more from such services.

There are at least two reasons for wanting to do this. One is that the

agency, once it has performed its "differential diagnosis," may be able to
allocate potential clients into different programs. For example, those who
would benefit from the agency's services, but have a higher probability of
job success, .can go directly_into the agency's "intensive services." Some,

however, of the lower probability-of-success group will need a short period
of preparatory work before they will. be able to take full advantage .of the

agency's intensive services. There might also exist a group with even
lower probabilities of success, who would need rather long-term preparatory
services before they could enter the intensive vocational services..

Secondly, given the particular social commitment of the agency, based upon
its ideas abOut what subgroup it can work best with, or what the relative
benefits are to society in dealing with the higher and the lower probabil-
ity-of-success groups, the agenC'y will change its admiSsions policies some-
what under different conditions of demand for its (presumably limited
amount of) services.

For example, if the agency had decided that it could do its best job with
the higher and medium probability-of-return-to-work groups, it would then
wish to screen out the lower probabiliV.group for referral elsewhere, or
for delay in rendering vocational services until demand slackened. Or if,

contrariwise, the agency had decided that its best work. was done with those
having low probability of employment, -and it believed that high demand for
its services was positively correlated with labor shortages, it might focus,

on-taking low and medium- probability -of- success group and filtering-out the
higher probability applicants for servicesl.on the ground that, in a time
of labor shortage, many employers are more than happy to serve as "voca-
tional rehabilitators" for these "easier" cases. Whatever the conditions
of demand for service or the agency's social policy, then, it has the need
to distinguish between types of potential clients, according to the poten.



tial benefit the agency's Services will have for theM. A tabulation of what
might be a vocational rehabilitation agency's possible actions in its
admissions-decision policies, given these three kinds of determinants, is
given below

Table 11

The Possible Admissions Screening Actions of a Vocational Rehabilitation
Center, Given Its Social Policy, Demand for Its Services, and the

Probability of the Potential Client's Returning to Work

PROBABILITY'
OF CLIENT'S
RETURNING
TO WORK

SOCIAL POLICY OF AGENCY

Take Those Most Likely
to Succeed, If There

l's a Choice

MANI) CONDITION'

Take those VITO .Need

Services Most, If There
IS a Chbice

DEMANDCONDITION

-Great

Demand
Slack
Demand

Great
Demand,

Slack
leiand

Work'a Cer-
tainty with-
out Agency's

Servfces

High Probabil-

ity of Work
with Agency
Services

Medium Prob-
ability of

work with
Agency Ser-
vices

Do Not Accept Do Not Accept Do Not Accept Do Not Accept

Send Straight Send Straight Send Straight
to Intensive To 'Team, Do Not Accept to
Team Services. Services' Team .Services

Send to a.

Short Prep-

aratory Course
Prior to Entry
.Into Team

Services

Send to a:

Short Prep-
aratory Course
Prior to Entry

Into Team.'

Services

Low Probabil-
ity of Work
with Agency
Services

No Work a Cer-
tainty Even
with Agency.

Services

Send to Ex-
Do Not Accept haUstile

Preparatory
Cot±se

Send to a

Short Prep-

aratory Course
Prior to Entry
Into Team
Services

'.Send to Exp.

haustive
Preparatory

Course

Send to a

Short Prep-

aratory Course
Prior to Entry
Into 'Teat

.Sex vicep

Send to Mo.,.

heitstive*

Preparatory
Opurse

Do Not Accept Do*Not Accept Do Not Accept 'Dc'Not Accept
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We have discussed the kinds of choices to be made and some determinants of
these choices. Now, we need some methods of making such choices. That 3s,
we need to know how to recognize which potential cliehts stolid go into
each path. If we are to allocete potential clients into each of these
paths in some-efficient way, we are really making a prediction about
whether they will work or not and under which conditions of rehabilitation
they will have theittbPst Chance of returning to work. Therefore, if we have
some method of predicting the' potential client's probability of returning
to work, given the agency services, and can do this with entry data alone,
we have a method for allocating the potential clients to their proper
paths. The attempted development of such a method was discussed as the
last portiOn of the technical report.

We Would also like to know how well various clients have done during reha-
bilitation, so that we can predict=, after making some observations
measurements of their progress in the agency's programs, their probability
of returning to:Work. A method for making such measurements would permit
us to knoW which clients' to keep on for ftrther services (because they have
not ye "responded-to treatment ") and, which ones to let go. In -this' way,

we can make ribre optimal use of our facilities4 not. keeping on those who

shoW themsei'es ready to leave 4744 keeping. on those who have shown them-
selves not yet ready to 'leave.

It is to the study of this problem that the main ,portion of thin research
was directed. Since it was believed that a major component of vocational
disability'and a major component. of positive Changes.resfde in the person-
ality dynamic's of the client, the chief effOrt of .the study' was devoted to
examining possible measures of client change under treatment, based' upon
MMPI data, in order to .develop' such a method. Tt.was also recognized-that.
the development of a successful measurement method would have important
implications for MMPI theory.

The design of the study insured that the critical.*Cision on whether we
had found bases for predicting success, in. the two different cases pre-

diction of post-rehabilitation success :giVen'What we lsnow of the client at'
entry, and prediction of post-rehab31itation success given a measure -of

change under-treatment which we could- observe aftersott time in treatment-
would be-made on a conservative basis. The results Were-Mixed.

In both caseS1'types of information were defined- which geNe considerable
improveMent in predictive power. However,, in no case was there.a success-
ful cross validation. Since_cross-validation results are crucial under the
assumptions and procedures used in this study, the tajot results are nega-
tive. It should be noted, however, that problems of. construction of each
of the-Groups used here (pilot, control,, anctcrosa-validation groups') may
be respotaible for the negative, results. Further, as noted in the teehti-.
cal -discussidal there were difficulties in construction of the criterion
of "success" which may also have contributed to this result. The major
effect of this study, in this respect, therefore is to provide the basis
for a well-designed study which could produce the theoretical and practical
results, the need for which, was clarified:by this: study.



Aside from the main results of the study, certain valuable secondary results

were produced. Among these:

1) One of the major information problems in vocational rehabilitation
arises from the fact that the majority of applicants for vocational reha-
bilitation are multi-problem cases. However, most information in the field

concerns only the "primary problem" of the client. A multiple-problem cod-
ing system, with rules for coding, was devised as part of this study, and

found to be relatively successful.*

2) Although the "base-rate prediction trap" and methods for its avoid-

ance have been known to the literature of prediction in general and voca-

tional psychological matters for some years (dating from Paul Meehlls article

in the mid-fifties), it seems to have been honored more in the breach, in

research reports where it was a relevant consideration, than in its appli-
cation (see, for example, the two reports of research on predic Lion discussed
in the technical report. of this study). 'The problem is defined in operation-

al terms, with examples., here. A simple statistical method for solving the
problem is also given, using Guttmann's lambda, which is a measure of the
decrease in the probability of predicting incorrectly, over and above that
given by knowledge of the base rate of occurreL:e of a phenomenon, as we add
pieces of information. Although the associated distribution theory was used
here in only one example (because of the underlying probabilistic problems
involved in the way the study groups were constructed), confidence interval
methods for this statistic, derived by means of asymptotic.theory, and appli-
cable on a fairly small sample basis are available for application in prob-
lems where they are relevant. Therefore, in any study satisfying design as-
sumptions, we may compare prediction methods for relative predictive power,
decide whether the predictive over of an equation developed through these
methods is "significant ferent from zero", and the like.*

3) Some methods of definition of a "measure of psychological change"
during vocational rehabilitation were explored, and a promising form of con-

figural scoring was developed. As was noted ir.1 the technical report, the

possible nuMber of such measures which, may develop is extremely large.
However, the results obtained here pointed to some further interesting possi-
bilities using scale score results. Future research in this area should be

planned to take advantage of known "common configurations" and the personal-
ity information which is generally considered by MMPI theorists to be
correlated with these configurations: Such research would then allow
measures of change which have' been validated by a correspondence with an

economic criterion to be related to current psychological theory.

4) A major problem, in evaluating what goes on during the rehabilitation

process has been the lack of a welldefined criterion of success. Some of

the complexities inherent in the use of a criterion which involves only the
judgment that someone is working at time of follow-up (but not necessarily

*(Note: Information on theSe methods, and computer programs which simplify
their use, is available from the project's biostatistician, Mr. Copeland)
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much before or much after; i.e., one of the problems in "success" is
that some of its components are stochastic) were examined, so that
what is involved in using a criterion at the low end of the "com-
plexity spectrum" might be somewhat better understood. The problem
is difficult enough so that the problem of constructing a criterion
deserves "on-site" research, in which the post-rehabilitation prog-
ress of the client is closely monitored, so that a quantitative
criterion measure can be constructed on a large-sample basis. Only
then can we accurately assess the predictive relationships between
entry information, "in-process" information, and the criterion. And
only when we have done this can we derive useful entry-predictors-of-
success and useful measures of change under rehabilitation.
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APPENDIX I

TABLES AND DISCUSSION OF CHARACTERISTICS OF EXPERIMENTAL
(PILOT AND REPLICATION) AND CCI1TROL GROUPS



In a number of other tables in this report, we will report data concerning
the subjects in the bivariate or trivariate modes, as well as the more usual
univariate mode. Because the data is presented in this fashion, far more
information is more available for any inspection of subgroup data that the
reader may care to make than is possible in the usual mode of presentation
in which all data is presented only in the univariate mode.

1. Age, Sex, and Education of Experimental and Control Groups. It
will be noted that the data for the 101 subjects in Expe.pimental Group I
(the Pilot Group) and the 40 subjects of Experimental Group II the Repli-
cation Group) have been grouped together for these comparisons see Table 1).

Although the sex ratio for the experimental groups is fairly even (about
56:44), fewer than a quarter of the control group (7 of 29) were female. At
the same time, the average age for the control group is somewhat greater
(slightly more than a fifth of the experimentals are under 20 years of age,
but only 1 of 29 controls). While the control group distribution of years
of education was somewhat better than that of the experimental group (one-
half of the experimentals had 12 years or better, versus about two-thirds of
the control group with equal attainment), the sex differences within groups
were somewhat greater. Males in the experimental groups were the worst in
this regard.

2. Age and I.Q. The distribution of IQ is about equivalent for con-
trol and experimental groups (see Table 2). Whether there is an age-IQ
interaction in the control group is not really decidable--but the existence
of Bud. an interaction for the experimental group is clear. Those accepted
for services prior to the age of 40 are clearly a low-IQ group (about 80
percent of those under 20, about 70 percent of those between 20 and 39, but
only about 30 percent of those 40 and over have IQ scores of less than 100).
The effects of this age-IQ interaction on work after rehabilitation services
will become evident later in this section.

3e Marital Status, by Group. H last demographic comparison between
the two groups illuminates one especially interesting characteristic of the
groups entering YffIC--the heavy preponderance of single versus ever - married
among the clients. Here, those classified as single amounted to about two-
thirds of the experimental group (98 of 141) and one-half of the control
group (14 of 29). Only about one-sixth of the experimental group (25 of
141) and one-fourth of tte control group (7 of 29) were listed a6 married
and currently living with their spouses.
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Table 3

Marital Status, By Group

Marital Status
Group

Experimental Control

Single 98 14

Married 25 7
Separated 6 2

Divorced 11 4

Widowed 1 2

Total 141 29



NEANS AND STANDARD DEVIATIONS OF FOURTEEN NMPI SCALE SCORES (T-SCORES),
TAKEN OVER TWO OCCASIONS OF TESTING, FOR THREE GROUPS (PILOT GROUP,

REPLICATION GROUP, CONWHOL GROUP), BY SEX



T
a
b
l
e

1

C
u
m
u
l
a
t
i
v
e
 
D
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
S
u
m
 
o
f
 
D
i
f
f
e
r
e
n
c
e
 
S
c
o
r
e
s
 
(
E
x
i
)
 
o
n
 
T
w
o
 
A
d
m
i
n
i
s
t
r
a
t
i
o
n
s

o
f
 
t
h
e
 
M
M
P
I
,
 
f
o
r
 
T
h
r
e
e
 
V
o
c
a
t
i
o
n
a
l
 
R
e
h
a
b
i
l
i
t
a
t
i
o
n
 
G
r
o
u
p
s

S
u
m
-
o
f
-
D
i
f
f
e
r
e
n
c
e
-
S
c
o
r
e

(
E
x
i
)
 
I
n
t
e
r
v
a
l

P
i
l
o
t
 
G
r
o
u
p

C
r
o
s
s
-
V
a
l
i
d
a
t
i
o
n

C
o
n
t
r
o
l
 
G
r
o
u
p

G
r
o
u
p
.

f
j

P
i

c
p
j

f
j

<
-
 
1
2
0

0
0

0
0

-
1
1
9
 
-
 
-
l
o
o

1
.
9
9

.
9
9

1

-
9
9
 
-
 
-
8
o

4
2
.
9
6

4
.
9
5

2

-
7
9
 
-
 
-
6
0

1
.
9
9

5
.
9
4

0

-
5
9
 
-
 
-
4
o

6
5
.
9
4

1
1
.
8
8

2
b
=
.

i
d

t
o

-
3
9
 
-
 
-
2
0

7
6
.
9
3

1
8
.
8
1

5

H;
-
-
i

-
1
9
 
-
 
0

1
4

1
3
.
8
6

3
2
.
6
7

a
o

1 H
1
 
-
 
2
0

2
0

1
9
.
8
0

5
2
,
4
7

6

2
1
 
-
 
4
o

2
0

1
9
.
8
0

7
2
.
2
7

5

4
1

-
6
o

1
3

1
2
.
8
7

8
5
.
1
4

3

a
-
8
o

8
7
.
9
2

9
3
.
0
6

4

8
1
-
 
l
o
o

4
3
.
9
6

9
7
.
0
2

1

1
0
1
 
-
 
1
2
0

2
1
.
9
8

9
9
.
0
0

1

P
i

c
p
j

0
0

2
.
5

2
.
5

5
.
0

7
.
5

0
7
.
5

5
.
0

1
2
.
5

1
2
.
5

2
5
.
o

2
5
.
o

5
0
.
0

1
5
.
o

6
5
.
0

1
2
.
5

7
7
.
5

7
.
5

8
5
.
o

1
0
.
0

9
5
.
0

2
.
5

9
7
.
5

2
.
5

1
0
0
.
0

f
j

P
i

c
p
j

2
6
.
8
5

6
.
8
5

0
0

6
.
8
5

1
3
.
4
5

1
0
.
3
0

3
1
0
.
3
5

2
0
.
6
5

2
6
.
8
5

2
7
.
5
0

3
1
0
.
3
5

3
7
.
8
5

4
1
3
.
8
0

5
1
.
6
5

5
1
7
.
2
5

6
8
.
9
0

3
1
0
.
3
5

7
9
.
2
5

3
1
0
.
3
5

8
9
.
6
0

0
0

8
9
.
6
o

1
3
.
1
.
5

9
3
.
0
5

2
6
.
8
5

1
0
.
0
0

1
2
1
 
-
 
1
4
0

1
.
9
9

9
9
.
9
9

0
0

l
o
o
m

0
01

11
1

ew
e.

.

T
o
t
a
l

1
0
1

1
0
0

4
o

1
0
0

29
1
0
0

1
0
0

N
o
t
e
:

f
j
 
=
 
t
h
e
 
f
r
e
q
u
e
n
c
y
 
o
f
 
s
u
m
-
o
f
-
d
i
f
f
e
r
e
n
c
e
 
s
c
o
r
e
s
 
i
n
 
a
 
g
r
o
u
p
 
w
h
i
c
h
 
a
r
e
 
i
n
 
a
 
g
i
v
e
n
 
s
u
m
-
o
f
-
d
i
f
f
e
r
e
n
c
e

s
c
o
r
e
s
 
i
n
t
e
r
v
a
l
,
 
j
;

p
j
 
=
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
s
c
o
r
e
s
,
 
i
n
 
a
 
g
r
o
u
p
,
 
w
h
i
c
h
 
a
r
e
 
i
n
 
a
 
g
i
v
e
n
 
s
u
m
-
o
f
-
d
i
f
f
e
r
e
n
c
e
-
s
c
o
r
e
s
 
i
n
t
e
r
v
a
l
,
 
j
;

c
p
j
 
=
 
c
u
m
u
l
a
t
i
v
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
E
x
i
 
S
c
o
r
e
s
,
 
i
.
e
.
,
 
c
p
j

=
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
s
c
o
r
e
s
 
w
h
i
c
h
 
a
r
e
 
l
e
s
s

t
h
a
n
 
t
h
e
 
l
e
a
s
t
 
s
c
o
r
e
-
i
n
 
i
n
t
e
r
v
a
l
 
j
 
+
 
1
.



T
a
b
l
e
 
2

C
u
m
u
l
a
t
i
v
e
 
D
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
S
u
m
 
o
f
 
S
q
u
a
r
e
d
 
D
i
f
f
e
r
e
n
c
e
 
S
c
o
r
e
s
 
(
 
x
1
2
)

o
n
 
T
w
o
 
A
d
m
i
n
i
s
t
r
a
t
i
o
n
s
 
o
f
 
t
h
e

M
M
P
I
,
 
f
o
r
 
T
h
r
e
e
 
V
o
c
a
t
i
o
n
a
l
 
R
e
h
a
b
i
l
i
t
a
t
i
o
n
 
G
r
o
u
p
s

S
u
m
 
-
-
o
f
-
 
S
q
u
a
r
e
d

C
i
f
}
r
e
n
c
e
 
S
c
o
r
e
s

I
n
t
e
r
v
a
l

F
M

11
11

10
11

11
.1

11
r

2
0
0

3
0
0

4
0
0

5
0
0

6
0
0

7
0
0

8
0
0

9
0
0

1
0
0
0

1
/
0
0

1
2
0
0

1
3
0
0

1
4
0
0

T
o
t
a
l

P
i
l
o
t
 
G
r
o
u
p

1,
11

11
11

.0
11

P
11

11
11

11
0.

10

C
r
o
s
s
-
V
a
l
i
d
a
t
i
o
n

C
o
n
t
r
o
l
 
G
r
o
u
p

G
r
o
u
p

p
j

c
p
j

f
i

p
j

c
p
j

f
j

P
i

c
p
j ,

.
 
2
0
0

4
3
.
9
6

3
.
9
6

4
1
0

1
0

2
9
9

6
5
.
9
4

9
.
9
0

1
2
.
5

1
2
.
5

.
4

1
3
.
8
0

1
3
.
8
0

-
 
3
9
9

1
0

9
.
9
0

1
9
.
8
0

5
1
2
.
5

2
5

1
3
.
4
5

1
-
i
.
2
5

-
 
4
9
9

1
1

1
0
.
8
9

3
0
.
6
9

2
5
.
0

3
0

5
1
7
.
2
5

3
4
.
5
0

-
 
5
9
9

8
7
.
9
2

3
8
.
6
1

8
2
0

5
0

1
3
.
4
5

3
7
9
5

-
 
6
9
9

1
0

9
.
9
0

4
8
.
5
1

2
5
.
0

5
5

1
0
.
3
5

4
8
.
3
0

-
 
7
9
9

8
7
.
9
2

5
6
.
4
3

4
1
0
.
0

6
5

1
3
.
4
5

5
1
.
7
5

-
 
8
9
9

4
3
.
9
6

6
0
.
3
9

3
7
.
5

7
2
.
5

3
1
0
.
3
5

6
2
.
1
0

-
 
9
9
9

1
0

9
.
9
0

7
0
.
2
9

3
'
f
.
5

8
0
.
0

2
6
.
8
5

6
8
.
9
5

-
 
1
0
9
9

7
6
.
9
3

7
7
.
2
2

1
2
.
5

8
2
.
5

3
1
0
.
3
5

7
9
.
3
0

-
 
1
1
9
9

4
3
.
9
6

8
1
.
1
8

2
5
.
0

8
7
.
5

-
 
1
2
9
9

3
2
.
9
7

8
4
.
1
5

1
3
.
4
5

8
2
.
7
5

-
 
1
3
9
9

1
.
9
9

8
5
.
1
4

1
2
.
5

9
0
.
0

-

-
 
1
9
9
9

9
8
.
9
2

9
4
.
0
6

3
7
.
5

9
7
.
5

-
S

ID

-
 
2
0
0
0

6
5
.
9
4

1
0
0
.
0
0

1
2
.
5

1
0
0
.
0

5
1
7
.
2
5

1
0
0
.
0
0

1
0
1

1
0
0

4
0

1
0
0

2
9

1
0
0

V
o
t
e
:

p
j

p
e
r
c
e
n
t
a
g
e
 
o
f
 
s
c
o
r
e
s
 
i
n
 
g
r
o
u
p
 
w
h
i
c
h
 
a
r
e
 
i
n
 
a
 
g
i
v
e
n
 
s
u
m
-
o
f
-
s
q
u
a
r
e
d
-
d
i
f
f
e
r
e
n
c
e
 
s
c
o
r
e
s
 
i
n
t
e
r
v
a
3
1
,
j
;

c
p
j
 
=
 
c
u
m
u
l
a
t
i
v
e
 
p
e
r
c
e
n
t
a
g
e
 
,
o
f

x
i
4

s
c
o
r
e
s
;

c
p
j
 
=
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
o
f
 
s
c
o
r
e
s
 
w
h
i
c
h
 
a
r
e
 
l
e
s
s
 
t
h
a
n

t
h
e
 
l
e
a
s
t
 
s
c
o
r
e
 
i
n
 
i
n
t
e
r
v
a
l
 
j
 
+
 
1
.



Table 3

Pilot Group

Scale
Male (N=57)

Initial Score
Mean S.D.

Final Score
Mean S.D.

Female (N=44)

Initial Score
Mean S.D.

ES

L

F

IC

1

2

3

4

5

6

7

8

9

0

50.49

53.77
58.65

55.07
58.42

62.42

59.89

64.4o

56.41'-

57.95
60.67

62.93

57.42

52.84

11.06

8.8o
12.85

10.75

14.36

13.53

11.95

11.4o

10.34

10.94

10.70

13.52

12.11

10.19

51.05

53.33

57.54

55.51
56.67

59.61

59.49
62.35

55.04

56.79

58.6o

62.71'-

57.77
52.77

11.47

8.6o
12.21

11.13

13.50

13.40

10.30

10.77

9.83
10.53

11.74

14.28

11.67

10.18

48.61

53.75
56.41

53.32

55.36

60.89
56.55

59.34

52.11'-

57.45

58.57
60.32

56.95

7.70
8.15

7.87
8.38

12.66

11.50

10.70

11.25

9.21
8.78
9.05

9.79
10.35

60.50 9.93

Final Score
Mean S.D.

52.30 9.11
55.07 8.93
55.68 9.23
55.8o 9.67
52.36 12.68
58.68 32.24
55.14 11.36
61.86 11.29
50.14 9.21
55.66 10.64
56.57 8.63
59.11 10.62

57.20 11.99

57.25 10.35



%,,

Table 4

Cross-Validation

Scale

Male (N=22) Female (N=18)

Initial Score

Mean S.D.

Final Score
Mean S.D.

Initial Score
Mean S.D.

Final Score
Mcan S.D.

ES 51.18 12.40 53.36 11.54 52.72 10.45 53.89 10.31

L 51.50 7.87 52.45 7.54 54.28 11.49 56.33 12.90

F 57.14 11.91 56.09 11.76 58.83 11.64 59.28 14.29

K 56.68 9.02 58.95 9.21 53.94 11.31 55.44 11.34

1 59.95 12.03 59.18 11.47 49.33 8.45 52.28 10.05

2. 66.95 9.71 62.27 9.03 60.61 8.25 58.11 8.12

3. 61.55 8.05 60.77 8.31 54.06 10.10 55.00 12.48

4. 65.23 11.00 63.95 10.23 63.17 12.35 63.06 13.14

5. 54.95 9.41 55.59 11.00 51.56 12.94 52.72 14.64

6. 56.27 10.89 56.00 12.96 57.28 9.72 58.67 12.67

7. 61.68 9.59 61.95 10.76 59.83 9.29 58.00 10.09

8. 62.77 14.64 60.86 14.37 64.06 15.04 63.06 14.69

9. 59.00 13.84 59.27 11.87 59.11 8.60 58.67 11.05

0. 52.64 9.55 50.64 10.99 55.17 8.28 55.44 9.17

App. 11-4



Table 5

Control Group

Male (N=22)

Scale Initial Group
Mean S.D.

Final
Mean

Score
S.D.

Female (11=7)

Initial Score Final Score
Mean S.D. Mean S.D.

ES

L

F

K

1

2

3

h.

5

6

7

8

9

0

46.77
53.00

59.82

55.23

60.68

63.82

60.86

65.27

57.50
60.68

61.77

65.41

57.05

52.73

12.42 118.05 14.80

8.13 53.95 9.03
16.54 62.23 18.69
10.40 58.14 12.24

10.28 64.41 13.27

12.48 65.27 15..65

9.19 64.09 10.38

11.05 69.14 14.05

11.37 59.95 10.96

11.54 62.23 16.23

11.8o 64.59 15.09

16.56 68.77 17.24
14.08 62.32 10.92

8.88 51.00 10.51

45.57

52.0o

64.43

59.00

53.71
63.71
61.00

69.71
47.29

69.57

63.43

63.57

57.57
55.29

11.3 ' 47.00 13.45

10.63 52.29 12.93

15.58 62.29 10.59

11.80 57.71 11.86

5.94 52.86 5.01

16.26 67.57 16.68

6.o6 59.86 10.09

13.38 68.00 14.59

7.61 49.29 11.70

12.54 67.14 9.86

11.12 56.00 17.68

10.61 68.43 1.82
14.35 53.14 13.69

13.97 55.43 12.01

App.II-5



APPENDIX III

EIPERIMENTAL GROUP (PILOT AND CROSS-VALEATION.) OUTCOME DATA,
BY AGE, SEX, EDUCATION, IQ, AND MARITAL STATUS



Data are included separately for the Pilot and Cross
Validation groups, categorized by outcome (now work-
ing versus has worked - but is not now working versus
never worked. versus no data on follow-up), in the

following tables:

1) By Age and Education

2) By Age and, IQ

3) By Age and Sex

li-) By Marital. Status and Sex

5) By Five Collapsed Variables of Interest
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Table 1117-5

Some Relationships of Interest Between Client
Characteristics and Outcome

a) Months out of MRC and Outcome - Pilot Group Only

MID

Months Out
of MRC

Outcome

16-28

29-38

Total

Working at Not Working

Follow-up at Follow-up.

15

27 34

42 40

Total

21

61

82

). Marital Status and Outcome - Pilot and Cross- Validation Groups

Marital Status

Outcome

Working at Not Working
Follow-up at Follow-up Total

Single

MArried ? ?t?

34

23

'I0

Total 57 53

711-

36

Ila

.c) Sex and Outcome Pilot and Cross - Validation Groups

Sex

Outcome,

Working at 'NOt Working

Follaw-up at Follow-up Total

Male

Female

38 23

3o

61

49

Total 57 53 110



Table 111-5 (Continued)

Some Relationships of Interest Between Client
Characteristics and Outcome

d) I.Q. and Outcome - Pilot and Cross-Validation Group Males Only

=11.....

I.Q.

Outccme

Working at Not Working
Follow-up at Follow-up Total

"Average" (90-109)

"Extreme"

(60-89 & 110-129)

Total

25 15

13 26

38 41

40

39

79

e) Years of Education and Outcome - Pilot and Cross-Validation Groups

Outcome

Years of Education Working at Not Working
Follow-up at Follow-up Total

5-11

12-16

Total

.1..
26 18

31 35

57 53

44

66
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APPENDIX IV

MEDICAL CODING FOR RIIIIABILITATION CLIENTS



Finding useful methods of characterization of the medical status of clients
in vocational rehabilitation centers has always been difficult--and no well -

accepted diagnostic coding scheme for such problems exist. Yet, the
client's status, vis-a-vis such problems can make the difference between
successful and unsuccessful rehabilitation. The project staff gave parti-
cular attention to the development of a short, easy medical coding scheme
which would have some predictive validity for the kinds of populations seen
in comprehensive rehabilitation centers. As will become evident later, the
attempt had a fair amount of success and should be useful in future research
in this area.

The coding at'-'.me developed was essentially a dichotomous one, coding a yes
("1"), no (% , "no information" or "no decision possible" codings in
answer to the 1 .lowing questions:

1. Is any medical disability of the client progressive? (versus, of
course, whether it is stable).

2. Is any disability congenital?

3. Is there a motor disability?

4. Is there mental retardation?

5. Is there an orthopedic disability?

6. Is there psychiatric involvement?

7. Is there a sensory involvement?

The rules for this coding scheme were developed by one of the authors, and
were the following:

1. Ing.f14T4aremmisfltable. Here, if the disease was known a priori
(e.g., Parkinson's Disease, Multiple Sclerosis) to be progressive, it was so
coded; otherwise, some reference to the progressive nature of a diagnosed
disability had to be given. Or, to be recorded as stable, the same kind of
indications had to be present. In general, such disabilities as residuals
of poliomyelitis, mental retardation, cerebral palsy, and traumatic hemi-
plegias were so categorized. In this coding, because of lack of decision
informat:!--, or inability to make the decision on medical grounds, such im-
pairmentE as the following could not be classified: chronic ulcers,
seizures, psychiatric disorders, obesity, emphysema, chronic brain syndrome
due to alcoholism, back injuries, CNS disease, arthritis; glomerulone-
phritis.

2. fawnital versus non- Congenital. Any impairment which was by def-
inition congenital, or was present or noticed at birth, was classified as
congenital. This included some convulsive disorders, congenital orthopedic
deficiencies, dwarfism and the like. Where symptoms of a disorder had
appeared at a definite time, it was coded as non-congenital. When etiology
is unknown, or there is not enough information, the coding was "indetermi-
nate" which included, for this project, some. mental retardations, MS,

App.IV-1



Friedrich's staxia, and CNS disease.

3. Motor versus non-Motor. Problems in movement, muscular or neuro-
muscular weakness or poor control (e.g., back strain, spasticity, paralysis,

and arthritis) were included as motor.

4. Retardation versus non-Retardation. Any client whose highest re-

corded IQ was less than 80 was listed as retarded.

5. athopedic versus non-Orth2pedic. Any involvement of bone struc-

ture, bone growth, fractures, deformities, amputations, arthritis, dwarfism,
back problems, and like, were included.

6. Psychiatric versus non - Psychiatric. Any history of mental illness

or hospitalization for mental illness was included.

7. SensorLyerstnscn1. Any sensory disability (e.g., blind-

ness, tactile disorders) was include.

It should be noted that a number of multiple codings for one particular
diagnosis could occur. For example, back problems and arthritis would be

categorized as motor and orthopedic.

As it turns out, for both experimental and control groups, the progressive-

stable and sensory-non-sensory codings included only a few cases (8 cases in

the experimental group and none in the control group were listed as progres-
sive, while ten cases in the experimental group and only one in the control

group were coded as sensory). If we then consider only the four other dis-
ability codings (psychiatric, retardation, motor, and orthopedic - lumping

the "indeterminate" and "non" codings), and attach the corgenital description,
when needed, only one-seventh of the experimentals (21 of 141) were without

some disability coding (see Table A little less than half of the

group (67 cases) was coded as single-disability. The remainder, about three-

eighths of the experimental group (53 cases) were coded multiple-disability

with a slightly heavier weighting toward psychiatric cases and toward
single-disability cases the only differences of note.
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Table IV-1

Distribution of Disability-Combinations Among Experimental
and Control Groups

Experimental

No Disability Listed 21

Psychiatric Only 36

Orthopedic Only 3

Congenital Orthopedic Only 2

Orthopedic and Psychiatric 1

Retardation Only 9

Congenital Retardation Only 3

Retardation and Psychiatric

Congenital Retardation and Psychiatric

Motor Only 26

Congenital Motor Only 9

Psychiatric and Motor 5

Congenital Motor and Psychiatric 1

Motor and Orthopedic 14

Congenital. Motor and Orthopedic 4

Psychiatric, Motor, and Orthopedic 1

Motor and Retardation 1

Congenital Motor and Retardation 2

Motor Retardation and Psychiatric 1

Motor Retardation and Orthopedic

Total 141

Control

4

11

6

2

4

1

1

29



Table IV-2

Medical Coding Data. Bivariate Distribution of Congenital Nature
of Handicap and All Other Handicaps, Pilot and Cross Validation Groups

Coded As:

Pilot Group
Cross-Validation

Group

Coded as Congenital? Coded As Congenital?

Yes No Total Yes No Total

Progressive Yes 1 6 7 - 1 1
in Nature?

No 21 73 94 5 31. 39

Total 22 79 101 5 35 40

Motor? Yes 15 38 53 1 10 11

No 7 41 48 4 25 29

Total 22 79 101 5 35 4o

Mental
Retardation?

Yes 5 8 13 1 4 5

No 17 - 88 4 31 35

Total 22 79 101 5 35 4o

Orthopedic? Yes 5 15 20 1 4 5

No 17 61i 81 4 31 35

Total 22 79 101 5 35 40

Psychiatric? Yes 2 26 28 - 19 19

No 20 53 73 5 16 21

Total 22 79 101 5 35 40

Sensory? Yes 1 6 7 1 2 3

No 21 73 94 4 33 37
Total 22 79 101 5 35 40

App. IV-4
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CONFIDENTIAL MINNEAPOLIS REHABILITATION CENTER CONFIDENTIAL

1900 Chicago Avenue 333-2335

FOLLOW-UP QUESTIONNAIRE

Please complete this form. Most of the questions have several choices with a short

line after each choice. Wherever you see this, please make an X on the line after

the answer which is the most correct for you. Mark only one answer. There are a

few questions which ask for an explanation in your own words but most of these

questions can be answered simply by marking X.

1. Are you now working? Yes No If no, why not?

2, Do you work? Full-time Part-time It varies

3. What is your pay? $

Is this per hour?

Is this per week?

Is this per month?

Is it take-home pay?

Is it before taxes pay?

4. How many jobs have you had since leaving MRC?

None One Two to Four Five or more

,...

5. Please add up the amount of time you worked on all the jobs you held since you

left MRC and write that total time here.
months

6. Have you moved since leaving MRC? No Yes - How many times?

Once 4 times

Twice 5 times

3 times More than 5.

7. Has your marital status changed since leaving MRC? No Yes

____Got married Got separated

Got divorced Wife or husband

died

8. Have you been laid up with illness, injury or for any other reason for more

than two weeks since you left MRC? No Yes - For how long?

2 to 4 weeks 4 to 6 weeks 6 weeks to 2 months

2 to 3 months 3 to 4 months 4 to 6 months

6 to 9 months 9 to 12 months More than 1 year

9. Since you left MRC, have things: gotten better

gotten worse

stayed the same

10. What, if anything, did you like about MRC:

11. What, if anything, did you dislike about MRC?

12. Have you any other comments?



Name ________.

Address

City & State

11101..0
Number

The form on the following pages is to be used as part of a study on people
who came to the Minneapolis Rehabilitation Center. Only the people doing the
study will see this form, and your name will not appear on it.

Please write your correct name and address at the top of this page. When we
receive your completed form you will be given a number in order to identify
your form to the people doing the study and this page will be torn off and
kept in a locked file apart from the form itself. Your number will be known
only to these people doing the study and will therefore keep unauthorized
people from knowing who filled out your form.

Please answer all of the questions truthfully. None of the statements you
make will affect your position with your family, employer or anywhere else
that you might not want people to know what you said.

Thank you for your cooperation.



CONFIDENTIAL MINNEAPOLIS REHABILITATION CENTER CONFIDENTIAL
1900 Chicago Avenue 333-2335

FOLLOW-UP QUESTIONNAIRE

Number

Please complete this form. Most of the questions have several choices with a short
line after each choice. Wherever you see this, please make an X on the line after
the answer which is the most correct for you. Mark only one answer. There are a
few questions which ask for an explanation in your own words but most of these ques-
tions can be answered simply by marking X.

1. Are you now working: Yes No If no, why not?
AINIINIMMB

2. If the reason is you cannot get a job, please explain why you cannot get one.

3. If you are working, where? (MRC will NOT contact any employers named)

4. What kind of business, company or organization is it?

5. What is your job title?

6. What exactly do you do on your job?

7. Do you work? full-time .part-time it varies

8. If you work part-time or if your time
more than 40 hours per week

_about 40 hours per week
30 to 40 hours per week

varies, do you usually work:
.20 to 30 hours per week
_10 to 20 hours per week
.less than 10 hours per week

9. What is your pay? $

Is this per hour?
Is this per week?
Is this per month?

Is it take-home pay?
Is it before taxes pay?

10. If you are working, how much is your present job like the kind of %,)rk that you

planned for during counseling?
Exactly what I planned for in counseling Somewhat the same

---Much like what I planned for in counseling --Mot at all the same

11. If you received training, did you use your training on any past or present job?
Very much Somewhat Very little No training received
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12. What do you like most about your job and what do you like least? (Remember MRC
will NOT contact any employers.)

Like Most Like Least
The work Tne work
Hours Hours
Pay Pay
The boss The boss
Co-workers Co-workers
Easy to get there Hard to get there

~Other (explain) Other (explain

13. Are you satisfied with your job? Yes No

14. Are you planning to change jobs in the near future? Yes No

15. How many jobs have you had since living MRC?
None 1 2 to 4 5 or more

16. Since you left MRC what is the longest and shortest time you stayed on your jobs?
Longest: months Shortest: months

17. Please add up the amount of time you worked on all the jobs you held silice you
left MRC and write that total time here.

months

18. Have you moved since leaving MRC? No Yes How many times?

Once 4 times

Twice 5 times

3 times More than 5

19. Has your marital status changed since leaving MRC? ___No Yes How?

Got married Got separated

Got divorced Wife or husband died

20. Have you been laid up with illness, injury or for any other reason for more than
two weeks since you left MRC? No Yes For how long?

2 to 4 weeks 4 to 6 weeks 6 weeks to 2 months

2 to 3 months 3 to 4 months 4 to 6 months

6 to 9 months 9 to 12 months More than 1 year

21. What was the reason?

22. Since you left MRC, have you:

23. Since you left MRC, have you:

bought a car
lost your car

bought a house
lost your house

sold your car
no change

sold your house

---no change
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24. Since you left MRC, have things: gotten better
gotten worse
stayed the same

25. If you checked "gotten better" or "gotten worse", please explain how.

26. Who referred you to MRC? (1) Division of Vocational Rehabilitation (DVR)
(2) State Services for the Blind (3) Employment Service
(4) County Welfare (5) Don't know

(6) Other (Explain)

27. Why did you originally come to MRC?

Answer the following statements by marking an X on the line under True if the state-
ment is true for you or by marking an X on the line under False if the statement is
false for you. Mark only one line for each item.

True False
28. MRC helped me with: Getting a job . _
29. Getting a better job
30, Keeping a job _
31. Training . . _
32. Learning more about myself _, _
33. Feeling better about myself . .........

34. My family
4M.I.M.M. MINIIMMIMM

35. Friends .
36. Agencies (like DVR, County, etc.)

.

37. Other
MMEINft

(If True for "other", please explain

38. MRC did not help me enough
(If True, what should MRC have done to help you more177-

39. Another agency helped me more than MRC did
(If True, which agency?)

40. I think MRC can help mos.:. of the people that go there

While I was at MRC, it was sometimes hard to get along with:
41. 1 or 2 of the MRC staff members
42. Almost all of the MRC staff members
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43. 1 or 2 of the other clients
44. Almost all of the other clients
45. 1 or 2 members of my family
46. Almost my whole family

47. What, if anything, did you like abut MRC?

48. What, if anything, did you dislike about MRC?

49. Have you any other comments?

True False

Thank you for your cooperation in completing this questionnaire.


